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Or, The ART of 

G A tT G I N G 

Made eafie, by the H E LP of a 

Sliding -Rule: 

Which fliews the Area's of Circles in Gal- 
tons, and the Square and Cube- Root of any Num- 
ber under iooooo, by Infpe&ion : And is alio 

' veryufeful in Aritbmetiek and Geometry, particu- 
larly in the Mea Turing of Superficies and Selids. 

W I T H A N 

A PPEN D I X 

Of Conick. Sections: 

Shewing the Nature, Properties, and Contents of 
feyeral Solids y frequently mentioned in JBo^ks of 
GAUGING. 

%ty (Bijtjtt) (tuition, carefully Coyecteti 

[o which are added feveral New TABLES, with 
Shotx and Plain Rules for Gauging of Malt. 

By Tho^verard, Efq; 

LONDON: 
Printed for Alar* ffuffej in Little- Br it aim, B. Tooke* 
at the TemplcGdtc ; *. Wilkin* J). Mdwmter, 
M. Cowfc, and G. MmIo$h 9 in St. Paul's Church . 
TmtL 1721. 
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■h.'^t THE 



P RE F AC E 

• 

THE Inftrument dc 
jcribtd in tble TraQ, 
(rfw' nfiful « all ter- 
fohs concern d in the 
Meafur'thg a/Silperrkies and So- 
lids) not principally Jefign'd' fir 
tb Affiftanct of the Officers <tf" tfe 
JExcife ; for whom it U mm found 
fa ufiftl and mceffary, that- no 
A ; Ganger 
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Gauger is thought to be well pre- 
pared for bis Bufitiefs without it-: 
But the many Thou funds that 
have been Sold % and the federal 
Editions of this Traft, are fo 
good Evidence of its Vtility, that 
it is as needle fs^ as unbecoming for 
me to fay any thing in its Commen- 
dation. • 

If the R e a re r finds this 
Edition Jomewbat different from 
fome of the former ■, it is prefu- 
med he mil have no caufe to com- 
plain of the Alterations ; for be- 
fides, that this is more Portable, 
and more Corre&, here is alfo 
added (Se&. IX.) fome Short and 

Plain 
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Blain Rules for the Gauging of 
Malt; with a particular Account 
of the Dimenfions and Content 
of the Standard- Bufhel, and bow 
the fame were found and after* 
tuined} alfi a Table /hewing the 
Diameter and Depth of any 
legal Bufhel-, Half - Bulhel , 
Peck, or Gallon, with Dire&t- 
ons for making any of tbefi Mea- 
fores,* and for Reclifying fucb 
as are already made ; with /eve- 
nt other ufeful Tables, net hi- 
therto made Publick ; a# which 
» have rendered thU Tra& Jo 
ijcomfleat , that it is frefumed 
^ there wiU be* no otcapon to Alter 
(j. or Add^fa it in any future Edi- 

A 4 tion: 



The Preface. 

tion : / have only this further to 
Advertife the Reader 0/, viz.* 

That the Principal Lines up- 
on thu Inftrument are put 
upon a XObacCfr^OJt, to flide 
one by another, as they do up- 
on the Rule, but veitb tbU con* 
Jidetable Advantage, that bete., the 
whole of one Line U always ap- 
plied to . the whole of. another ', 
fo that all the Que ft ions which 
may be refolded by thefi Lines 
on the Rule,, may be refolded morel 
readily by the faid Lines o*\ 
thU 2I$0]T, And the £)ire&ioBS A. 
given in thU Tfaft for tbp Vfe. t 
of the Rule, are alfo applicable to } 

the 
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The Pre face. 

the refpe&ive fane* upon the Box. 
I (baH Inflame m one particular r 
which may ferve infiead of many i 
and that jkaU be in finding the 
Area of a Circl* in Ale-Gal- 
\on$f*fuppofe the Diameter be 40 
lncbas. 

Set the Gage-Point for Ale- 
Gallons upm Dy to 1 upon the 
Line C; then again ft 40 upon 
D, you bam 4.45- "jw* C, which 
U the Area required ; and the 
Lines being thm "fit, you have 
in efeB, a Table of the Area's 
of 'Circles in Ale-Gallons, to 
'all Diameters wbatfoever^ with- 
out moving the Lines backward or 

for- 
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forward, as mufi be done on the 

Rule vbert me Line it drtmn 

tut beyond the End of the 
other.. 



THE 



IN TRODU CT I O N 



OF 




Decimal Arithmetick. 



HO EVER will rightly underftand 
the Art of Gauging, or the Ufe of the 
Jnflrument here defcribed, ought in 
fome meafure to be acquainted with 
the Art of Arithmetick ; at leaf* with Numeration, 
Addition, Subftra&ioHy Multiplication, and Divi/tQn, 
both in whole Numbers and Decimal Fractions. 

And forafmuch as moft of the Problems in tbfs 
Tra& are refolved by help of the Line of Numbers, 
the feveral Ufes of which Line are rendcr'd more 
cafie by the knowledge of Decimal Arithmetick : I 
(hall in the firii place endeavour to ftew what a De- 
timal FraBicn is, and alfo gire fome Rules and Ex- 
amples by which any Perfon who does at all under- 
ftand the vulgar Arithmetick, may in a few hours 
time throughly comprehend this. 

A Decimal Fra&itn is that, which by prefixing 
a Point or a Prick towards the left hand, its Value 
is decreased from fo many Units, to fo many tenth 
Parts of an Unit ; and if a Point and a Cypher, or 
Digit be prefixed, it will then be ft many hundred 

B parts, 



& Decimal Arltbmttick. 

parts, and if a Point and two Cyphers or Digits be 
prefixed* its value is decreafed' to be but fo many 
ttottfend parts.* As y if you would prefix before the 
Figure 2, *a point thus £.2] 'tis then decreas'd from 
2 Units, to 2 tenth parts of an Unit* For, 

As in whole Numbers the Value or Denomination of 
places increafes by Tens from the Unit's place towards. 
the left hand ; fo in Decimal FrdGtions> the Value or 
Denomination of Places decreafes by Tens from the 
Unit's place towards the* fight hand ; as in the follow- 
ing Scheme. 

In which I have fet an Unit in its due place, and 
all the Figures fcrttarls tfed left hand (tetflg whole 
Numbers) do increafe by Tens$ for the Figure 2, next 
the Unit's place is 2 Tens (or 2Qj the nc^ct is 3 bun* 
dreds, and the next 4. thcufands, Gfc. 
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HUM I # 5 I 
I I I I I I 

1321.2 345°* 

But all the Figures fram the Unit's place, towards 
the right hand (being Dtetrftdi PfH&tom) do dec¥eafe 
\y Tens ; fo the Figure 2, towards the right hand fs 
& tenth parts, the next is 3 hundred parts, and the 
next 4 thoufand parts of an Unit ; each place towards 
the right hwid being tftit times left. 

In 



Decimal Arithmetic^. 3 

in Decimal Ariibmetuk, we always imagine (and 
it would be very commodious if ft were reafly fo) 
that aflifl tire Units, Integers, and Things, are divi- 
ded into ten equal parts, and each of thefe parts Jb 
divided we call Primes., we alfo divide each of thefe 
Primes into other ten equal parts, and every of thefe 
Divilions we call Seconds 5 and each of thefe being 
divided ir\to ten other equal parts, nay be catted 
Thirds, (and as one Prime is T V of an Unit, (b one 
Second is T V of yV or T ±- of an Unit, and on$ 
third is ^ of ^ of T V or yJ^ T part of an Unit) 
ft by dividing the former, and fubdividing thefe 
latter, we may run on ad infinitum* 

Let a Pound Sterling be given to be Decimally 
divided : 

According to the Notion pre mi fed, the firft Di- 
vifion muft be Primes, "the ne^t Divifion Seconds , 
the next Ttfrft, Jtc,: } • ; - - 

So if onfc Pound Sterling (bt'ing*o**) be divi- 
ded into ten equal parts, one at thefe parts is one 
Prime, and its value is 2 s. and will (rand thus [\i] 
three Primes, or three tenths of 4 Pound will dfcnd 
thus [.33 *nd its value is -6 s. Again, *fno 2Vitj»* # . or 
•1 being divided cntd ten equal parte, each of thoie 
parts will fee. one Semtd, or one hundredth part of 
a Pound, and is thus exprefs'd [\oi] and its Value 
will bead. 1/. and ^ of a Farthing; and if .01 be 
divided into ten other equal - parts, each of thole 
parts will be Thirds? or one tbonfandtb part of a 
Pound, and will ftand thus, £.001 J and itj Y*bJ£ 
w i\l be /JL of a Farthing. 

The like may be understood of «ie Pound Troy 
or jiverdufcu^ Vne Foot, one Gallon, or, iny other 
Integer, 0* TRng whatfoever^ : \ -. 



B 2 



4 . Decimal Arithrnetick. 

A Decimal F ra&ion, whether it (land alone or be 
joined with whole Numbers, is diiiinguilhed from i 
whole Number by a Point or Prick before it, towards 
the left hand, as in thefe Examples. 

.475* 4;75* *7.?2 475-3 

lr\' Decimal Fra&ions the Numerators only are fet 
jdown, the Denominators being known by the Nam- 
%hr of Places in the Numerator ; for if the Numera- 
tor confift of but one Place, the Denominator is 10, 
if of 2 places x v the Denominator is loo, 8fr. 

Example. 

f .2 
The Denomi-J .2$ 
awffr of S .05 1 
C.0752 

As Cyphers Ac/ire a whole Number have no Va- 
lue, (b Cyphers */**r <s Decimal Fraction are. of no 
fignification, and therefore will not increafe the Fra- 
ction, nor alter the Denominator ; for ,2 is two tenth 
parts, and .20 is no more. 

Again, as Cyphers after a whole Number do 
increafe that Number, fa Cyphers before a Decimal 
Fraction do dtminifh the Value thereof; as in thefe 
Examples* ■ «• 

(Tenth } 

JHundrei C Parts. 

{TenTboufani J 

Here 





Decimal Arithmetic^ ? 

Here every Cypher added removes the Fra&ton 
further from Unity, making it ten times left than 
before. 



Addition and Subjl rail ion of Decimal 

Fractions. 

I. A S for the Oyerttio* of Jddhion ** A Subflra* 
f\ Bicm in Decimals y it is the very fame with 
the Vulgar ; there muft only care be hid of placing- 
Units under Units, and Fra&i$ns under Fractions in 
their proper Ranks and Files. 

&r Example. 

T« ' 37**435 

Add ■• ■ 54.22 

Jum is 430.65 5 

Again, 

To ' •; • 26.51 

Add ■ 527.342 ' 

Sum is > ■ ■■■ 753.852 
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Decimal Arithmtuk. 

Subftra&ion. 

From . 430.645 

Subftraft 54.210 

Remains ■■ ■ 376.43 5 

Or, f£«t; 

From —————.553.85a 
Subfoa ft 5 t7»34a 



•• 



Remains ■■ ■■<■■ , , ,26.540 
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Multiplication if Decimals. 

1. IN MuUylkatieithtxh *C JkHtMl Fractions andt 



«mx* Numbers, tbei* «*» ever imp Numbers 
given to find a i£/ri unknown* 

One of the Numbers gjvea (and it's 00 matter 
which) is called the Multhlicator y the other the 
Multiplicand, and the Number fought is called the 
Produ& ; and this doth ever contain one of the Num- 
bers given, as many times as the o;J)e££tf en. Number 
contains Unity* 

Multiplication of Decimals is performed after the 
/owe manner as in w6*/e Numbers ; foe the Numbers 
being iet down one under another, we proceed in the 
Multiplication as if they were all whole Numbers ; 
only it mutt be obferved (when the Operation is finish- 
ed) how many places of Decimal F raAions are con- 
tain'd in the NLultiplicator and Multiplicand^ fox fo 
many mud be in the ProduB^ as in thefe Examples. 

Mul- 



Decimal Aritbmttick. 

9 

Mult Ipl H*B<1 i ii i r ^ ^.2 5 

MuItiplicAWr — -r**— 7.24 

14100 

7050 
24675 

Produ& ■ ■ ■■ » 255.3100 

Or, this: 

Multiplicand - ■ .5,75 



riHta 



$3*5 

1350 



Pxoduft i n ,. 1.6875 

* * • * . • * 

*. WVn il happe* (m it efo* 4oei>that there 
to not lb many figum i» ti* &ah%* #s there are 
fra&ims ih tb* two H»»h*r» *> te muJtiply'd, you 
arc then to place Cyphers before the fr^JjdB till the 
Vttjvfer of Plwcs be *twJ > as in ttefe EJampki 

•0* »75 M 

•$ . ♦*>$ , <oo5 



«■ ■ » ■ ! » 



.024 .037 5 ^425 

£. As wMf Humbert are increafed by Multiplica- 
tion, fo Decimal Fruitions are hereby made left; for 
the Vroiuto is removed farther froo* Unity than ci- 
ther of the Fractions given to be multiplied j as ap- 
pears by the laft Examples. 

B 4 4; When 



8 Decimal Arithtoietick. 

4. When a Decimal Fra&ion or mixt Number is 
to be multiplied by an Unit with Cyphers (as io, 
100, 100O1 C?^) you need only remove the Point 
fo many places towards the right Hand, as there 
are Cyphers with the Unit $ thus, if .7562 be mul- 
tiply 'd 



The Produft 
will be 





• Divi/ton of Decimals. 

1. IN Divrfim there are wo Numbers given,' to 

1 find a tbiri unknown. -;--■• 
. One of the Numbers given is called the Divifor, 
the other the Dividend, and' the Number fought is 
called the Quotient, and this Quotient doth ever con* 
tain Unity as many times as the Divifor is contained 
m the Dividend* 

Divifion of Decimal Fractions or mixt Numbers, 
is performed after the fame manner as in tvbole Num- 
bers ; all the Difficulty is to know the Denomination 
of places in the Quotient, and they are eafily difco- 
vered by this one general Rule. 

The firft Figure in the Quotient muft be of the 

- fame Denomination with that Figure in the 

Dividend* which at the fir ft demand fiands 

txjftif over the place of Unity in the 

Divi* 



Decimal Arithmttiek. 9 

Dlvifor. I (hall make this plain by Com* 
Examples. 

Example. 

Let it be required to divide 32 £f 5 1.2. 

In this Example the Divifor (*>l%) is greater than 
(32) the Dividend, therefore in this and the like 
cafes you muft place a competent Number of Ci- 
phers behind the Dividend, which (if it be a whole 
Number J the Cyphers (b placed muft be diftin- 
guifhed there-from at Fractions ; as here I put 4 
Cyphers behind 3 2, and placing the. Numbers in this 
manner 

$1.23 32.0000* ( 

I proceed 1 to the Division (as if all were whole 
Numbers) and fir ft ask, how- many times the Div*» 
for is contained in (320) the 
three fcrft Figures of the Di* ^r.2> 32.0000 (6 
videmd f And feeing in this Ex- 1 *& - 

ample it is not contained in the 
three firft Figures,, it will therefore extend to the 
fourth place, oyer which I put a priA, to fhew that. 
I muft begin to fobftra&at that place. I then ask. 
bow many times 5 in 32 ? I find 6, I place 6 in the 
Quotient, and multiply the Divifor by 6, Subftra- 
fttng the Frodua out of the DMdemd, beginning 
any Subftra&ion at the place over which I put the* 
prick *- Thus 6 times 2 is 12, 1* from o I canrfct, 
I borrow 2, and fay 12 from 20, and there remain* 
3, which I place under the Cypher : Again, 6 times 
1 is c3 , and % \ borrowed is % $ ^ from 10, a»& 

B 5 there 
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there refts 2, which I place under the next Cypher 
befbre 8, as in the Example; then 6 times 5 is 30, 
and 1 I borrowed is 31; 31 from 3*, and there 
rcfts 1, which I fet under 2; then for my new/ 
Dividend I bring dour* the hcxt Cypher, and fer 
it behind the Remainder, and the Example will 
ftand thus * 



$1.5) 3S.000© f$ 
128© 



Then proceeding in nay Diviftan, {ask how ma* 
ny timfs 5 in *2> I find 2, which I place £n the 
{patient, aifkj / (ay 2 times 2 *M .» 4 from to, and 
there remains 6, which I fet under o : Again, a 
times 1 is -2, and 1 I borrowed is 3 ; 3 from 8, 
and there refts 5, -which I place 
under 8," then 2 times 5 is 10 ; 51.2)32.0000(62 
K> torn t£, and there refts 3* i?$g 

wjikh I place tinder 2, and to • , ,> 256 
this Remainder I bring down ,. 
another Cypher to make my now dividend-, -fowiXl' 
the Example Jland thus; 

<i.2) 32.0000 (62 

I20O . • 

» . » « % , 

Tiw-done, I enquire bow many (times ^ in *$*< 
a*A find 5, which I place in the ^tfaame, and 
fayf ^<times 2 is i<^ 10 rfwim 10 and there reftsj©!| 
then 5 times 1 is 5, mtA * I borrowed iai6, 6 
from 6, and there fefls »e$ l*ftly, ^ times x is 
25, 2 j from ,u< tad jfcea* dfemaim o j «d «ua 
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myDiviGon is finUhed, and the Example will ftand 



thus : 



$1. 2) 32.OOOO (.62$ 
1280 
2«JOO 

opoo 

Now by the general Rule above given, it is plain 
tb*t the firft Figure jin the Quotient i»uft be 
Tenths, and therefore the Quotient is all Decimal 
part* j for the Divifir beiag placed under the firft 
Figures of the DivUeniy this Example will ftand 
thus: 

32.0000 f.625 

By whvb it appears, that the Cipher in the Qivi* 
itnd, which ftands over the Unifsffat h dw P*W m 
fir, k the place qS Tenth?. . , . ' 

At awre Examples. 

Divifor* Dividend jgartient. 

51.2) 320,000 ( .625 , , 

7.5) '-aW- - .• &>*.■> 

*• In Dtvtfion of tvheU Numbers or tttixt> if there 
happen to be a Remainder, you rnay bring down 
-jaiojre-Cyphers, and by continuing your Dtvifion, car- 
ry on the Quotient to as qttpy places of Fractions as 
you pfegft ^our or fiv« will be very near the truth,bdt 
two or three will be fufikieat in moft Cafes. 

■ l t*amfle\ 
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r 

Example. 

6.26) 2$.tfooooo (4.1214 
760 
1340 

880 

2540 

3. When any Number (either Decimal or mixt) 
is to be divided by an Unit with Ciphers, as to, 
100, i "oo, &c. you need only remove the prick in 
the Dividend fo many places toward the left Hand, 
as there are Cyphers with the Unit, {applying, the 
vacant places (if any he J with Cyphers. 

Thus 755.2 divided by 10, is 75. 62, divided by 
ico, it will be 7. 562, by 1000, .7^62> and if by 
xoooo, the Quotient will be .07562. 

4. Divificn is proved by ' Multiplication \ and Mul- 
tiplication by Divifion. 

To prove Vivifion, multiply the Quotient by the 
Divifor* and the Product is the Dividend: Thus, 
•652 (the Quotient in the firft Example of Divifio*) 
being multiplied by 5 1.2 the (Divifcr,) the Product 
is 32.0000 (the Dividend,) 

To £r0v? Multiplication ; divide the ProduS by 
either cjipthe ^Numbers ^iven to be multiplied, and 
the Qudtrcht will be the other Numbfcr given. 

Thus if the lad Pr<?i*# <V#>.) 32.OCO0 be divi- 
.it^by 51.2, the, ^f4i^wl is -6^5,, or of 32,^00 be 
divided by ^625 tlie Quotient will be ^r.a. 

And hence. 'tis evident, that Divificn i$ alfo ^r*- 
w£ by Divifiin ; For if any Quotient be made a./?*. 
j v/ 7*'? **; W ^J 4fwtc tfic fir ft Divifir, Example : 
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1.8; 28.S (16 

108 

OOO 

16; 28.8 (1.8 
• 128 
00a 

5. Now forafmuch as Multiplication U eafier than 
Diwficn y I (kail here /hew, that what is performed 
>y a Divifor, r^ay alio be performed by a Multiptf* 
fegftr,- and how fuch Muhiplicatsr may be found ; 
Suppofe I were to divide 900 by 25, the Quotient 
will be 36. 

■ Now let it be.*equired to multiply 900 by a cer- 
tain Number that /hall produce 36. 

To jfai this Oriultiplicator, divide an Unit with 
Cyphers by 25, the Divifor propefed, die Quoti- 
ent will be .04 the Mult ipli tutor fought •, for 060 
being multiply d by .04, the PrcduB will be 36, which 
was required. 

Again, Having a Mmltiplicator^ to find a J&vi- 
for y this is but the Converje of the fbrtherj for if 
an Unit with Cyphers be divided by .04 (a Mufti" 
fUcatQf) the Quotient will be 25, the Divifor as be- 
fore. 

6. A Vulgar Fraction is reduced into a Decimal by 
Divifion : For which the Rule is, 

Divide the Numerator (of the Vulgar Fra&ion 
given; by the Denominator^ and the Quotient will be 
iDtcimal Fraction, equal, in Value, to the Vulgar 
Fraction given : So £ reduced as aforefaid will be 
•75 5 Example. 

4) 3*oo (.75 •.--■• ^ 
• ' 3 . • 20 ♦ * -.' - ■•• .**• ■ - ^- ! ■' 
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Note, The sdd Parts of an Integer cannot be ex- 
actly reduc'd to a Decimal, for there will always be 
a Remainder ; in fuch Cafes carry on the Fraction 
to four or fire places, it will be very near the 
Truth. Example \ 

4. 9) 4>OQP<y-4444 

9 40 

40 

40 . 

7. To red nee a Decimal Fra&Un to the Jwn»« parts 
of the Integer : 

If the Decimal given be part of a Pound Sterling, 
multiply it by 20 {the Shillings in a Pound) and the 
Fra&ions in the ProduA by 12 {the Pence in a 
Shilling^ and the Fra&iens $n this Product by 4, 
{the Farthings in a Penny.) Then the vMe Num- 
bers m the nsfpe&tve Produ&s fliew the Shillings f 
Ptme and Bankings contained in the Decimal gi- 
ven, and the Fractions in the laft Produdfc are Deci- 
mals of a Farthing. Example; Suppofe .25 a. Deci- 
mal Fradtbn of a Pound Sterling, were given to 
"be teduc'd as afone&id : Multiply it by 20, the 
*fu«ber of SbiiHngs in a Found, dote ProduA wiil 
be 5, w>. 5 s. 

*o 
Shitiings 1 ■ $#0O 

So the Value of •$>$?$ wUl be found to be 12 /♦ 
1 1 i. As appears by the Allowing Example : 

•' •'- .000*5 
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.6062$ 
10 






25000 
12500 



Pence > 1.500CX) 

4 

Farthings ■ 2.ocx)oo 

If the Decimal given be part of a Beer Barrel- 
multiply it by 4, (the Firkins in a Barrel) and tjie 
Fractions in the Product by 9 (the Gallons in a 
Firkin,) and the Fra&ions in that Product by 8, 
(the Pints in a Gallon.) The whole Numbers in the 
refpe&ive Produces arc^qual to the Firkins, Gallons 
and Tints contained in the* Decimal propounded. 
Example. 

f£t .f2 h$ a Decimal of a Beer Barrel to be rc- 
<k»& asUfWefaid, it will be found to be 2 Firkins 
7 Gallons, 7 Pin^s, and .36 of a Pint, as appears by 

.72 
4 

Firkins ■ 2.88 

9 

» - 

Gallons' ■ ■■ ■ 7.92 

8 

Pints— t^. ~7«3* 

Bu% 
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But theft and mvty other Arithmetical Queftions 
may be more resdilt refohed by the Jmftrumemt ; a 
Description of which fee in the fit ft Sf&ion ot the. 
following Difcourfe. 



STE- 
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STEREOMETRY, 

OR, THE 

ART of GAUGING 

MADE E AS I E 

By the Help of a New 

SLIDINGRULE. 



SECT. I. 

A Deferiftim of tie Rule, and of tht fcvtral 
Lines upon it, with tbtir Vft in fomt gut- 
fkm in Aritbmttkk. 

THE Rule conGfts of Three Parts, vr>. a 
Rule of 12 Inches long, and two fmall 
Scales to Aide in it, which may be drawn 
out, one towards the right Hand, and 
the other towards the feftf till the whole be three 
Foot long. 

The principaPLines on the Inftrument are thofc 
commonly known by the Name of Gunter*s-Zine 9 

or 
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or Line of Numbers, which are here diftinguiflied 
one from another by certain Letters, fet at the end of 
the Lines towards the right hand. 

Thus the Lines D, are each of them one Jingle Line 
of Numbers, beginning a* the End of the Rule to- 
wards the left hand, **d fro/ti thence continued to 
the other End. 

The Lines AB, and C, are failed double Numbers* 
each being fwo Lines or Radius's of Numbers, the 
firfi beginning at the left band, and ending in the 
middle of the Rule where the fecpujt Radius: begins, 
and is from thence continued to the end at the ri^bt 
hand. 

The Line E is call'd Triple Numbers, being three 
Radius's of Numbers ; $hp firft beginning at the 
left hand, and the third ending at the right hmd. 

This Triple Line is equal in length to the double 
LWb, aiKl ajl »o tta fat* l&e, ftr )\\.thi five t*- 
gto an* ctod at the^iwe Point. * " ' 

The Line of Numbers is (now) (b weB known to 
«eft P c rf e ns, that ft may t» thought "Zpljjlcieut De~* 
fcrrption to have only faid that tlpfi'&Tefuek* 

But for as much as this Instrument may be ufeful to 
tome who ( I pre ft me) do not yet know what the 
Line cf Numbers is* I fhall therefore endeavour to 
explain ft af Mloweth. 

The Line of Numbers, it a Line of Geometrical 
Proportions, divided firft into Nine unequal Parts, 
caird Primes; winch are diftingubfcYd by «g»f es, 
*♦ £• 3* 4 5 5 y &i 7> 8, p j and then each ef thefe Prfoff 
are fiiMiVided into ****ther parts {according to the 
fame Reafon) call'd Tenths, and again e«ch of ehofe 
Tenths are firbdivided, pr^at leaft fuapos'd to he fufe- 
divided into ten other parts, according as the k*£tb 
of the line will admit; as Jiw the Xrw O, being 
about ii Inches long, each tenth m the firfi JVtare 

is 
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is really fubdivided inte ten parti, cafl'd Centefimjbat 
betwixt the Figures 2 and 4, each tenth is divided 
but into five parts, and therefore each of tboie parts 
do fignifie two Centefms: Again, from the Figure 4 
to the end of the Line, every tenth is divided into two, 
parts, each reprefenting five Centefms t Laftly, each 
of thefe Centefms is alfo fuppojed to be divided into 
Un parts, which by fome are called Millions ; but a 
Line of this Length will not admit of this lad divifion. 

Tiff Figures. ( 1, 2, 3, 4> $> 6, #'0 ty which the 
Trimestxe difiinguiihM 9 are^lJ arbitrary Pointtand. 
may any of them repxei&nt fp many entire u/vjU , 2e*x, 
Hundreds <ir Thoufands ; , or they may alio represent £> 
ourny Teatf, HunArttxby Tbonfandtk> or 2*« 7**#* 
Jandtb parts of an f/**; 

1 . 13or wjmif or i«tire r/*/tt ; Let the firft Prim* 
or the Fig. 1. at the beginning of th^ Line D, so* 
prefect, one f/«fy then /bail all the Figure* Howards 
the right baj^. fw^ ^ j, 4, 5, .•*. to 10.) reprs? 
feint S mum Units, and the tcixh* io each Prime* 
yrill be J*«rtJ ^irlx, and the Genufimt in each, of thoft 
tenths will be hundredth fdrts of a» Unit. 

Or, let 1 at the beginning of the Line reprefrnt 
1.0 Units, then will each Prime forwards represent 
10 times To many Units as the Figures exprefs; thus, 
the Figures 2, 3, 4, 5, £fcv will be ao, 30, 40, 
50, Sfr. '• 

. And when one Prime represents, 10 0*w, every 
*e«fi in that ?rr*»e will be 1 Unity and eazhCcntefm 
in thofe fe»tJ&s will be 1 tenth part of an Unit. 

Again, Let the &rft Prime reprefent 100, then the 

Yigigrs^ J,4> fc Ok. wilUeprefent 300, 900, 400* 

jaq,,C?<r, and therefore 10 *t the«nd will be 10004 

and acceding to dws Suppoftjpn, 1 tenth w «ach 

Prime will be it> Units, andj i* thofe tenths each, 

Centefm will be 1 Uftfc \ 

2. For 
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a. For Decimal FraSUns; Let ro at the end' of 
the Line fat D; reprefent i, then each Prime to- 
wards the left hand will be .r, and in tbofe Primes 
each tenth will be .01, and in thefe tenths each 
Centefm will be .ooi part of an Unit. 

To make this more plain, draw out the Aiding 
Piece B, till r at the beginning of the Line B, ftand 
exactly againft to at the eni of the Line A, for then 
you have a Line of Numbers four times repeated; 
upon which, let I at the beginning of the Line A, 
reprefent t Unit; then fhalUr in the middle of the 
faid Line be to ; and id at the end thereof (or which 
is all one, at the beginning of the Line B,) repre- 
fent tob ? and by confequence t in the middle of the 
Line BwiD be iooo, andjbr the feme reafon to at 
(he end of the faid Line (which is alio the end of Che 
Jt#4) win lie ioooo. 

cut keeping the Rule as it now (lands, let to at 
the end of the flftrth Radius (w. at B.) reprefent 
t, then (hall each Prune in the faid fourth Radius re> 
preieht .t, in the third Radius je* y in the fecond Ra- 
dius .ooi, and in the firft .ooot part of an Unit. 

So will 2 in the firft Radius be .0002, in the fe- 
cond .002, in the third .02, and in the fourth .2 
parts. 

The Numbers and Drvifons on the Lines being 
thus explain'd, it will not be difficult to find the 
Point upon the Line, where any Number giren it 
reprefented. 

As for Example ; Suppofe the Numbers were f io$ , 
for the firft Figure thereof (v/>. t.> I count t at the 
beginning of the Line D, for the fecond Figure I 
count & tenths next following (that is S of the great- 
er Divinbns betwixt t and 2.) then from this Point 
forward I count fCemtefms for the third Figure, and 

for 
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for the la ft Figure 5, I count half the next Cem$efm\ 
fol find the Point *£, wjll reprefent 1895, and by 
the fame Rule the Number 1715 will be found at 
the HMnt n> £ ; hence obferve, 

1. That on a Line of this length, only the four 
firft Fibres of any Number proposed can be difco- 

ver'd, for if the Number given were 189582, it 
would be repretented at the fame Point where the 
iornaer 1895 was, found ivix*) at dg» 

2. Tha$,ajl Numbers, which after the firft Figure 
have nothing but Cyphers (as 20, 200, 2000, vc.) 
are ail represented at the fame Point. 

. So the Numbers 20, 200, 200O, are all repre fenc- 
ed by the Figure 2, at the beginning of the fecond 
Prime* 

3. Ail Numbers confiding 0/ three Figures, ^nd 
having a Cypher in the middle, are found within the 
firft tenth tot , that Prime, at. which the, fir ft Figure 
of the Number given is found. 

Example, Let the Number given be 308 > for the 
firft Figure I count 3 on the Line (which 1 find at 
the beginning of the, third Prime} now there being* 
Cjfbcr in the fecomd place, I muft not count any of toe 
tenths, but for thciaft Figure 8, 1 count 8 Centefms, 
and that is the Point which repre fen ts 308. 

4. AH Numbers confifting of four places, and ha- 
ving *m Cyphers in the middle, muft be fought be- 
twixt the beginning of the Prime unto which they . 
belong, and the firft Centefm of the fame Prime ; fo 
4005 being given, the frft Figure (vi%.) 4, is found 
at the beginning of the fourth Prime : Now there 
being Cyphers in the fecond and third places, I muft 
not count any of the tenths or Centefms \ but for the 
Ufl Figure {, I eftimate 5 Millions, which is about 
the middle of the firft Cc*tefm> and that is the Point 

where 4003 is rtprefenttd. 

Note, 
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Note, Decimal Fra&so** and mixt Numbers' are 
difcover'd after the fame manner as whole Nam* 
bers; for if the firft Number 189^, were 1 8, 05, it 
will be found at the fame FohM, (vif.) at ag ;Wid by 
what hatb been faid, it is eafie to find what Num. 
ber is reprefented at any Point upon the Liy, as wiU 
appear in the following Queftions of Proportion, of 
which I tome now to treat. 

In Aritbmetkk I (hall fake notice of twd (bfft of 
Proportion, Arithmetical and Geomettttah 

• * • » 

1. Arithmetical Proportion is when divers Num- 
bers, being compared together) retain amongft them- 
ieltes equal Differences, as thefe, % 4, 6, ft, 8k. 
And this is either continued* as in the Numbers be- 
fens propounded (which is alib cttfM Arithmetical 
^ogrejJhn y or a San* of Htrmbto* Arithmetical^ pro* 
portions* ?J t* difre ftii nurd; t* in thefc, 4, 4, # t ro^ 
or the like. . : . 

2. Geometrical Proportion, is whelk <#Wx Nttm- 
bers being compared together, differ atfloflgft thtfif- 
ftlves, according to the fmeRate^fle*fen,a)ffatfe 
2, 4, 8, 16, tSc. for herOi as 2 is Naif '4, fe 4 is half 
8, and 8 half 16 $ this is Hkewife either continued, a* 
in thoie before propounded r which are alfo called Geo- 
metrical Tregreffim, or a Rank of Number* Geawetitf. 
tftf//r proportional ;> or difecrntinued, as in theft, 2, 4, 
id, 3*;' for as 4 is dotthle 2, fo is 52 double 10^ 
but fo is not t6, being eowpar'd with 4. 



Pro- 
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PROBLEMI. 

* 

Having two Numbers given, to .find a third 
Geometrically prof ortional unto tbttn, and to 
three * fourth, and to four a fifth, &c. 

Find one of the >&imber$ giVtA upon the Line B 9 
and fet it againft the other given Number on the 
Line A, then find the fame Number upon B f which 
was lafi counted upon A) and againft it you have this 
third proportional upon A ; and againft this third 
upon B, is the fourth upon A \ in like manner, againft 
trie fourth upon B, you nave the fifth on A,, Off. ' 

Example, Let it he required to find a third pro- 
portional to *fc/e two Numbers i ,and \> .which 
may bear the fame proportion to 4* thai 4 hears 
to a. 

Draw out the Aiding Rod till a upon B ftand a- 
gatnft 4 upon A> then againft 4 upon B is 8, (the 
third proportional) upon A ? and againft this third 
(v/f. 8) upon B, is 16 upon A; which is the fourth 
proportional: Like wife againft 16 upon B, is 32 the 
fifth upon A* and againft 32 upon Bf it 64 the 
pxtb proportional : But now proceeding forward, I 
find that 64 upon B, -will reach beyond the end of 
the Line A. I therefore feek 64 towards the left hand 
upon B, and againft it I find 128 xhtfeventb prof orti- 
onal ; and fo proceeding further, you may find the 
eighth to be 256, the ninth $il, &«• C?*tr**i*ife $ 
if it were required to find a third proportional to the 
fame Kumbers 2 and 4, which may bear the fiuM 
proportion fa 2, that 2 hears to-4. 



Set 
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Set 4 in the fecond Radius upon A, to 2 upon B, 
then againft 2 upon A (towards the left hand) is i,tbe 
third proportional, and again ft 1 upon A is .5 the 
fourth upon B, alfo again 5 this fourth (v/? ) upon A 
is .25, the fifth proportional on B, &c. 

Multiplication by the Lines. 

Problem IJ. 

«. » . 

One Number heing given to he multiplied by 
another, to find the Produff.* 



1 



N Multiplication either of whole Numbers, raixt 
or decimal Fractions 5 the Proportion is : 

As jit to the Mjdtiplicator ; 

So U the Multiplicand to the ProduB. 

And the ProduB of any two Numbers (hall have (b 
many places as there be in both the Numbers given, 
except when the leffer of them do not exceed fo many 
of thtfrfl Figures of the Product j then it will have 
one lefs. 

x. Example: Let it be required to -multiply 6 
by 4. 

Say, £1 : 4 : : 6 : 24 j which Analogy or Propor- 
tion may be read thus ; As lis to 4, So it 6 to 24. 

Therefore, Set 1 upon the Line B, to 4 on the 
Line A, and then againft 6 upon B i is 24 upon A $ 
which is the Product fought. 

"Note, The Unit or firft term may be taken upon 
either of the Lines A or B, but the firft and third 
terms muft be counted upon one and the feme Line, 

and 
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and the Second on the other Line, where the fourth 
will alfo be found* 

The Letters A and B may ferve to diftinguifli 
the Lines* 

2. Example : Let the two Numbers given be 68 and 
26, to find the Product. The Proportion is, Qi : 
26:: 68 : 1768.3 - 

Therefore, Set 1 upon B, to 26 upon A, then a* 
gainii 68 upon B, is 1768 on A, which is the Fro- 
dud fought ; Or, 

Set 1 upon B, to 68 upon A, then againft 26 upon 
B, is 1768 fon A) the Produ&. Therefore it mat- 
ters not which of the Numbers given be made the 
Multiplicator * K and note alfo, that the Product hath 
as many places as are in both the Numbers given, he* 
caufe the leaft of them (vi\. 26) doth exceed fo many 
of the firft Figures of the Product, according to the 
Rule before given. 

3. Example: Let 68 be ntuHipl/d by 14. The 
Proportion is, 1 : 14 : : 68 : £52. • 

Therefore, Set 1 uponB, to 14 upon A, then a. 
gainft 68 upon B,ls 952 the Product upon A, and 
here the Product conntts of one place; left than there 
be in the two Numbers given, becaufe the lefler of 
them (vifr 14) doth not exceed fo many of the fir ft 
Figures of the Product. 

Now that the Product 1 aft found is 952, and not 
9^.2, nor 9.52, will thus appear: Set 1 upon B, a- 
gainft 14 upon A. • 



And 
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By this, 'tis evident, that the Lines are in eflfe* a 
Table off Multiplication, for having fer r to* the 
Multiplicator, againft anjr Multiplicand*, yc«rh*ve 
the Produ&; fo if 2 be multiply^ by 14, die Pro* 
du£ is *8 ; if 3, the Produft will' far 42? ff 4, the 
Product will* be 56; ifj, 70, ®r. Hence I conclude; 
that.if the Multiplicand had been" but 6X\ the* Fro* 
du& would have been 95.2, bat the Multiplicand 1 be- 
ing 68, the Prodac* muft be g$?\ for by taking a- 
way the prick, the Fractions in each are madfe' wfioftr 
Numbers, 

When of two Numbers, given to be multf blyM, the 
wm c©nn7feo£wholeNu*&W*or ««***> and ibtotbtt 
of Ffa&ions onlf, make the: v>kok:Qt »/*l^ numbed 
the Multiflhator, and having fet 1 againft it, (eek 
iJie Breton towards the left,baffld, and againiUt you 
faye the Zrodvfr 

4u Example: H&t lh&t*o> Jfuw&drs £* 27.5*, mmdt 

Seh t on A^ tpc 27.5- oft B* and. then againft. ft, 
(which being te/i than 1, I feek, towards- die, Icfe 
band) on Ay. i* <28* . the*Rr odu6Van:B», 

And, notwithftandUig & Niwnfeer of nmi than, 
four places cannot be eai&ly exproflbd. on. a Line. 
of this length, yet the Product of any Multipli- 
cation may be difcover'd to fx or feven places at 
leaft. 

O 

* 5. Ex- 
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5. Example : Suppofc J vfcre to multiply 2482 by 
54. The proportion is, 

I : $4 : • 2482 : 134028 

Therefore fet 1 upon A to 54 upoix B, and then 
againft 2, upon A, is 108 upon B : Now fuppofe, 



{Jsl-^O 



« 
So the Produ& will bare fix places, and againft 
2482 the Multiplicand,, you may difcern (upon the 
Line) the. four firfl of them, (vf?.)' 1340 ; the two 
la&may be found- by multiplying fin ones mind) the 
two lift figures of the Multiplicand, by tbe twolaft. 
oftne lduhiplicaior \ for foihall you dif cover the two' 
lift. Figures of tbe Frodu& y winch in this Example 
will be 2$, which plac'd' behind' the four firft (vi^.y 
1340, makes the Product compleat 13402$. 

] might here add more Examples, but thqfc a^» 
rtadtygtvfeli rffaf fc'rVey they containing ( [ t1unk> 
fufficient DireaioVTs foVall the' Variety that can hap* 
pM iri Multiplication. 



# 



C 3 J0* 



»S The V ft of the Ride Seft- 1. 

blvifion h] the Lines. 

PROBLEM III. 

* f 

Off* Number being given to be divided by ano- 
ther y to find the Quotient. 

IN Divifion both of whole Numbers and mixt, the 
Proportion is, 
As the Divifor Uto i, 

So it the Dividend to the Quotient. 

» » 

1 Which Quotient MJ ever confift of fo many Fi- 
gures as the Dividend hath more than the Divifor, 
except when the Divifor does not exceed fo many of 
the firft Figures of the Dividend j then it fhalJ have 
one place more. 

°t» Example: Let it be required ta divide 24 by 4; 
The Proportion is, 4 : 1 : : 24 : 6. 

Therefore, Set 4 upon B, to 1 upon A, and then a- 
gainft 24 upon B, is 6 upon A, which is the Quo- " 
tient fought. 

# 

2. Example : Let it be required t^tvide 1768 by 
26 : The proportion if, 26 : t : : 17H : 68, 

Therefore, Set 26'uopn B, to 1 upon A, and then 
againft 1768 uponB, i?%8 (the Quotient) upon A. 

3. Example ; Suppofe 952 were to be divided by 14 : 
The Proportion is, 14 : 1 : : 95 ; 68. 

S ' There- 
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Therefore, Set 14 upon A, to 1 upon B, then a- 
gainft952 upon A, you have 68 upon B, which is 
the Quotient required. 

Obferve here, the Dividend hath but one Figure 
more than the Divifor, jet the Quotient contitls 
of two Figures, becaufe the Divifor doth*«0f 
exceed fo many of the fir ft Figures of the Dividend ; 
but in the Firft and Second Examples the Quo- 
tients have but Co many Figures as the Dividend 
hath more than the Divifor, becaufe the Divifor 
doth not exceed fo many of the firft Figures of the 
Dividend, according to the general Rule above 
given. 

This fhews (in all Cafes) hew many Figures muft 
be in the Quotient, the Value of the firft of which 
may be found by the Rule given in the Introduction, 
Tag. &. 

* Or it will thus appear, that the Quotient in the 
lall Example if 68, and not 6.8, nor .68 : Set 14 
upon A, to 1 upon B, 



And then 
againft 




Thh is but the Converfe-of the ThirclExaittplejef 
Multiplication ; and as by that it is manifeft, that if 



2 were multiplied by 14, the Product would be 
28; if 3, it would beC|ta; if 4, 56, CSV. So here 
it is evident, that if 28 be divided by 14, the Quo* 
tient will be 2 ; if 42, it will be 3 ; if 36, it is 
i> ffc, thus by reading on the proportion from the 

C 3 w- 
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Oivifor 14: 28, 56, 70, C$V. I find atlaft, that if 
the Dividend were but 05.2, the Quotient would be 
6.8, but the Dividend being 952, the-Quotienr, rnuft 
be 68 ; for by taking away the prick, the tVa&ions 
jn each are made w.hole .Numbers. 

By thefe Examples it is alfo evident, that at cnec 
fetrijig of the Rule Ave both Multiply and piviic. 

For if 14 be a Mult.iplicator, fet 1 on B f againft 
14 on A; then aeainft any Multiplicand upon % 
you have the Product upon A; as appeared Dy the 
third Example of Multiplication, 

And without moving the Rule, if you fuppofc U 
to be a Pivifor, then againft any Dividend upon A, 
you have the Quotient upon 6 } as in the lair £xampw 
pi Drvifiqn. 

How by a ny Dlytfcr to find a Muftrpjf cater* waj 
ihewn in pag. 1 3 of the Inftpitf^tpn^ i,t mav ajfo "be • 
perform d by the Lines more readily. 

Tfcu; having a PjvJLfor, f 9 find a tyultfplicatorf 

Set ,the jpivifor gjlvjen upon kj $0 .1 upon B, an£ 
"then againft 1 (towards the le/t iiand) jipojn A ? is 
the Multiplicator upon B. Example;* /Suppofe c$ 
were a Divifir givcri to find a Mylthlicator. 

Set 2$ upon A, to 1 upon B, jin| then againft 1 
(towards fhe left han(U upo/i Ai ft /04 tfee Mpltipli- 
tator fought. 

By a Aiu]tiplicat?t to find a DtMort This is bat & 
the Converfe of the farmer jfyr paying .04 a Mul- 
tiplicator upon B, fet it againft 1 upon A, and then 
«g*i0& I ¥{*¥)£* ifi?$*fe? PwS>r, aajff&zfl. 



e 
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Problem IV. 

Jo reitnt a Vulgar Fra&ien into a Decimal 



SET the Denominator fof the Vulgar Fraftion 
given), upon A,. to the Numerator thereof upon 
B, and then again ft i towards the left hand upon 
B, is the Decimal Fraction fought. 

S<i i will be found equal to this Decimal (vi^.) 
.25 : For, ^ 

As 4 upor**A t is to* upon B; So is 1 upon A, -to 
•2$ upon B. 

Alio Jj.will be.7^ ; for As 28 upon A, is to .21 
upon B ; So is 1 upon A, to .75 upon B. 

In Tike manner this Vulgar Fra&ion (v/{.) H± is 
equal to this Decimal, vif. .60625 \ f° r » ^960 up- 
on A, to 582 upon. B, then again ft 1 upon A, U 
'JS<rii§ AJjpoo B $ and fo for any other* 

Problem V- 

A Decimal FtaHtion being givtn\ to reduce tbr* 
fame into the known F*rts of the Integer. 



U IF the Decimal be part of 1 Foqnd Sterling: 
Set 1 upon'B, to the Number of Shillings, 
Pence or Farthings contained in a Pound, upon A, 
then feek the Decimal given upoa B, f toward* th^. 
left hand) and again ft it you have the Shillings*. 
Pence ox Farthings jrefpe&ively contained io the De- 
cimal giwn 

e 4 e*< 
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Example; Sappofe .7625 were to he reduced, inu 
Shillings. 

Set 1 upen B, to 20 (the Number of Shillings in 
a Pbundj upon A, then againft .7625 upon B, (to- 
wards the lefc hand; is 15.25, that is 151. and .25 
parts of a Shilling, which is equal to 3 d. 

2. To reduce the Decimal given into Pence : Set t 
upon B, to 240 ( the Pence in a Pound} upon A f then 
againft .7625 toward the left hand upon B, is 1B3, 
the Pence contained in .7625. 

3. But if the Decimal aforefald were to be redu- 
ced into Farthings/ 

Set 1 upon A, to 960 (the Farthings in a Pound) 
upon B, and then againft .7625 upon A,* is 732 •> and 
(o many Farthings are contained in .7625. 

Again, iltppofe .7625 were a Decimal of an Ak- 
Barrel, to be reduced into Gallons and Pints. 

Set 1 upon A, to 32 (the Gallons in an Ale- 
Barrel) upon B, then againft .762$ upon A, is 24.4, 
that is, 24 Gallons, and .4 tenth parts ef a Gats. 
Ion ; to reduce this .4 into Pints ; fet 1 upon A, 
to 8 upon B, then againft 4 upon A, is 3.2 Pints: 
So .7625 of an Afe- Barrel is equal to 24 Gallons, 
3 Pints and 2 tenth parts of a Pint. 

m ■ * m 

Problem VI. 

Three Numbers being given, to find a fourth 

in a dire ft Proportion. 

THis Is called the Rule of Three Z>/r*5, and by 
the Inftrumcnt is wrought thus ; 
Set the firft Number given upon B, to the fecond 
upon A, and then againft the third Number given 
upon B, is the fourth Number fought. 

Ex- 
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Example : If 8 Quarters of Malt will make so 
Barrels of Strong-Beer y how many "Barrels rffudk 
Jteer will 22 Quarters mate t 

Set 8 upon B, to 20 upon A, and then agltnft. 22 
upon B, is 5<; upon A ; and %manv Barrels will 22 
Quarters make, and according to this proportion 24 
will make 60 Barrels, 28 will make 70, 32 Quarters 
will make 80 Barrels, £5V. 

Problem VIL 

To three N makers give*, to fnd a fourth s* 
an inwtfe'i Proportion. 

THis is called the Jtule of Three Jnverje > in whfcfe 
obferve, that if the third Number be greater.^ 
than the firft, then will the fourth be lefs than' the' 
fesond. And contrariwife, if the third Number be 
lefs than the firft, the fourth will he greater than the 
fec<mi\ and in either Cafes the Rule is this : 

Set the third Number upon A, the firft (heing of 
Hke Denomination,) upon B, and' then againft the 
fecond Number upon A, you have the fourth o^' 
on B. 

Example : If 8 Men do any piece of Work in 9 
9ays\ In how many Days tan 12 Men do the famt 
Work? • • 

Set 1 2 upon A, to 8 upon B, then againft 9 up- 
©a A, is 6 upon B, whkh is the Anfwer. ¥or 12 
Men may do the fame Work irj 6 Days, tkat 8 Wear 
vill do in $ Days, 

C5 , - ** 
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But if the Queftion had been, In bow many days 
cm fin Mem dothtf*** ffiw*<* Th* Anfwf * will be 
122 For, 

jl* o upon B; is to 8 upon A, S$uf upon B, t» 
isupo^A. 

Protflem VIII. * 

Bttwixt two Numbers giwn 3 to find a Mtan 
Geometrically Proportional. 

SET one of the Numbers given upon C, to the 
Tame Number uppn I>, and then |§ai»§ the other 
given Number upan C, is the Geometrical Mean 
fought. 

' Cjcagiple: lQ tk Nmkrf tfven Ifc *o **4 72,40 
fMa Gtompttktl Mwty &** 

Se$ $o up&n Q, tq 1% np$n \>y *»4 t^p a&aiqft 
72 upon C, h 6$ vp°P P* §9 60 is a Qeflffiftrttft! 
>4ea,n hetwbcE ?q * n( * 7^ Or thw§: 
! Set 73 upo* £, tp, 7r^m A W»4 %» WW* 

fythe Fe* tint: 

MuHipJy <>r* Huifllw ^ *h* •****» tfcen e*tr*« 
the Square-Root of the Produ£, this Square-Roalis. 
the Geometrical Mean between the two Numbers 

giyeiv; %*m 1* MmWM by $e, U $6p©„ wJiofe 
SqMtf^ofei*. *«, *te CteMMlrial M*u> between 

* 



Se&. f . Of the Square- Root. ; ^ 

Problem IX. 

To find tie Square- Root of any Number under 

i Oboooo. 

TH E Extraction of Kootr is one of the bar deft 
Leffont in Arithmetic^ yet by the help of this 
Inftrument it may be pcrfymVd with lefs trouble than 
any of the foregoing Problems ^ For if the Lines 
C and D, be apply'd one to anoroer, lb as to at the 
end of D, be even with 10 at the end of C; 1 fay, 
the Lines thus apply'd arc like a Table (hewing the - * 
Square Root of any Number by Infpe&ion orJy ; for* 
*g*inft any Number upon C, you hare the Square* 
Root thereof upon D, C tontr* 

Votty When the Number g?ven corrfifts of i, 3; 
5, or 7 places of Integers, feek it in the firiVftadiw- 
ofi the Line C, andagainft it you hare the Root 
wquir'd upon D. 

Example: Let the dumber given be 144; I find 
tbu on th firfl Jtaim on the Line C, and agaxnft it 
n *2, the Moot fought. In like manner, . 

» 

{W6 1 intbe firfl r 24 Y tbe 
20736 >RadiMup-< 144 > Jfgot* 
1000000 J enC, it %rooo j ufio*D:~ 

2, When the Number et*en conftfts of 2, 4, 6 9 . 
4ft 8 Pkces of Integers, find it in the fecond Radius- 
upon the Line C, and agarinft it you have the Roo*. 
upon D. 
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4 * 

Example: Let \6be the Number given. 
I feck it5 in the fescond Radius apon C, a*d agaittft 
it is 4, the Root upon D. In like manner, * 

T 30.25 *} in the *i. r 5.45 ^ the Root 
Agajnft < 23C4. > Rad. up < 48 > upon 
t 7849^6 J on C* is L 886 J B. . 

Problem X. 

To finj iht Cuve-Root of any Number under 

ICOO-OCO.OOO. 

PLace the Lines "D and E, To as 10 at the end of 
D, be even with 10 at the end of E, then 2- 
35a i nit any Number upon E, you have the Cube- 
Root thereof upon D. EtCottr. 

Nm> 1. When the Number gifen oonfifls of i, 
4, or 7 places of Integers, find it in the firft Radius 
of the Line E, and again rl it you have tie Cube- 
Root fought. Example : Let the Number given he 
3375 ; 1 >teck this in the firft Radius in the Line E, 
and againft it I find 15 uponD, which is theCubo- 
Ttoot of 3375» and fa is 212 the Cufce-Root of 
9528128. 

e. When the Number given confifis of 2, 5, or 8 
friaces of Integers, find it in the fecond Radios upon 
JE, and again^ it is the Root fought. Example: 
^Suppofe 35.937 were propounded, find this in the 
Second Radius upon E, and again it it is 3.3, the 
'Cube-Root upon D ; in Jike manner is 275 the 
Cube-Root oi 2079o*87j, 

3. Wb>» 
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3. When the Number -given conGfts of i % 6, or 
p places of Integers, feck it in the third Radius, 8*. 
and againft it is the Cube-Root : Thus a gain ft 12$ 
in the third Radius upon E, I find $ the Cube* 
Root, and fo like wife is 888 the Cube-Root of 
70Q.227. 072. 

Laftly, to -know bow many places oF Integers muft 
T# in the Cube-Root of any Number .given. 

Put a Point over the place of Units in the Num- 
ber .given, then omitting 2, point every third Fi- 
gure toward the left hand, then tell "how many 
Point Wbr fo many places of Integers .muft the Cube- 
Root confift o£» 



SECT. II. 

'Of a Superfciei. 

1* A Superficies is a Figure incompafled about with 
f\ a Line or Lines, and is either Hound, or 
Angular. 

2. A Round Figure is that which is contained by 
one Round Line, and is either a Circle (as Kg. *•) 
•or an Mipfis fas Fig. 2.) 

3, An Angular Figure is that which doth confift of 
three or more Angles, from the Number of which 
they are denominated, as a Figure of three Angles is 
•called aTV/Vwgrfc; of four, z Quadrangle > &c 

4* A Triangle is a Superficies comprehended by 
three Right Lines (as Kf . 3.) *>f thefe there are fiae 
Varieties, -which I /hall forbear to mention, they be* 
4qg all mcafured by one and the fame Rule, 
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5. A guairangle U a Figure comprehended by four 
Right-Lines, and is cither a TaraBclograw or Thye- 

6. A Parallelogram is a Figure whole oppofite Sides 
are parallel, having equal distances from one another 
in all places, and is either Right or Oblique, * 

7. A %igbt-A*glc& Parallelogram, is that whofe An- 
gles are all Right, and is either a Square fas Fig. 5.) a 
or an Oblong (as Fig- 4) „ 

8. The Oblifie* Anglel Parallelogram, is that whofe 
Angles are all Oblique, and is either a Rhomb* (as 
Fig.* 7.) or a Rbomboides (as Fig. 6.) O 

A Trapezium is a Quadrangular Figure, in which 
Jio two Sides arc equal and parallel fas Fig. 8.) 

10. Figures confifting of more Sides than four* are 
almoft innumerable, hut are reducible unto two forts, 
Regular and Irregular t either of which are alfo called 
Polygons. 

11. Regular Polygons^ are focb, whofe Sides and 
Angles are equal ; they take their Names from the 
Numbers of their Sides, as that of five Sides is called 
* Pentagon (u Fig. 9.J that of fix Sides, an Hexa- 
gon^ &c. Oi Irregular Polygons 'tis needlcfs to fa.y 
any thing, they being mcafured after the fame man- 
ncr tea D'apttiuPK . 

I fliould next proceed to ihew the Ufe of the Rule 
in the tmafuring <af lines, Superficial, and Solids: 
But in order to this I muft premife, 

1, That every teaguhnie muft be measured by 
fome known kind oi {Magnitude that VrtivtHgtntal (or 
like) to it. A Lime t&meafu*ed by a JL*ue f as one 
Lineal Inch, Footer Yard, Cfr. 

^ S*per€cu$ is meafiired by a 8*p€rficit$ y a* one 
Square lnfchot Foot, Ota A Mid in nmftiretl hyji 
Solids as one Cubick Inch! one Cubfck Foot, $$c. 

And 
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And w^fp U i« known, 



Lineal "% Inches 
/ or Feet 
Ho^Qbany ^Square >arc con- 

1 tained 
Cubical J In 4 



19 




S^lid, 



Then is the Quantity or Cpnt^nt of qiijcr of 
thefe kind of Magnitudes faid to be known. 

9r That the Xjcafiires oi Cufmcity coinmojly ufed 
in England are of two Sorts, one for wet Commodi- 
ties, u Beer* Cyder, Wine, Cft. the other lor dry 
Commodities^ as Corn, CSV. 

And, I her* take it for granted, 'that there are 
three feveral Gallons, whole Contents are allowed 
lo be as followeth, 



Ale ? C 2 «2 

Wine > Gallon P23 1 
Corn ^ &l%k 



} 



Solid 

Iacljes. 



Now from hence, are dfiiixed. the following Ta», 
tics, {hewing few many Solid Inches a*e contained' 
in any 'of {be ft^c* Mctfirq* refpe&ttely contained : 

in them. 



s 
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A Table of Beer-Meafare. 



Inches. 



V 4 


Tints. 


* 


70 i 


2 
8 

*7X 


Jguarts. 




a8l 


4 


Gallons. 




i n 8 


26 


9 


Firkins. 


?o 7 6 


144 


72 


18 


2 Kilderkins. 


llOl?2| 288 


'44 


*6 


4 1 2 |#*rre/. 



A Table of Ale Meafure. 



Inches. 




;5i 


Plllf*. 




70^ 


2 


JlWrff. 


> 


282 


8 


4 


Gallons, 




2156 
4?ix 


64 


3* 


8 


Firkins. 


n8 


64 


16 


2 

4 


Kilderkins. 


9024 


2?6 


128 


?* 


1 Barret. 



By an A& of the Fir ft of JT/i&\nw and Afc^, 34 
^Gallons is the Barrel, bath for Beer and Ale, in all 
places, except within the weekly Bills of Morta. 
Iky. 
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A Tab le of Wine-Meafure. 



Inch,. 


\Pint. 


J?_««rt. 


ni 


1 


J 3' 


8 


4 


IG.W™. 


4H8| 144 


72 


Rtmdltt 


"fn 


r°4 


E 
,-0 4 


2**11,4, 


Hogjhtad. 


19404 
19 106 


672 

1008 


1 $TtT'utn. 

4l)lx[n». 


tStn 


2016 


1008 



Tki» Ta"ble flie wj, that in 1 71m there are a %. 
3 7trisoms t 4 £f<%fbta4s, 14 iimdieit, a$a Gdfew, 
KoljMortt, 1016 PJmts, and 5821a ftlillmthtt. 
Tte Tables for &«• and jffc. are like this, and need 
no Explanation. 
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SECT. III. 

The Vfe of the Rule in meafterinr of S*$erficks 9 

0ttd fir ft of a GiMte. ' 

TH E Area or Superficial Content of* Cir- 
cle is found by the Diameter or Cugumfo. 
rence ; I JhadJ thereto* firft Ae w Bow T>y ei» 
$her of tbefe to £n& the other. 

Problem I* 

Jfa jylmmttr* ir Circumferaui *f 4 Gnk $ 
either being given, to find $bo ptJnr $ . 

TH I CircmKfereneeofiikat : J m » _; 
Circle wtofe Wtmetcr it * *»** » ~ 

but for our purpofe 3.141592,. w 
will fuffice : Therefore, as * is to 3.14159*, fo is the 
Diameter of any Circle to the Circumference : By 
the Inftrument thus: 

Set 1 on the Line A, againft 3.14159a on the 
Line B, then againft any Diameter on the Line A, 
you have the Circumference on the Line B; and the 
contrary, thus; Againft 



thefc 



Sefr ill. Of 4 Circk. 4; 



IjoCycuhave thefe \ 94.247^ 



TbefcDia- J 50 1 you have thcfe \ 94.2^ 
A£> C Cucwnfcrenccf , < 125,6 

Or, Contrariwife, agaii>8 



fe CirRum- j 39 C: 
rpnces t * 4p/ 



Theft CirRum- J3P Cyw base jhefe j 0.549 V 
fcrpittes, \ & f Diameters, }J27*2 



JM-7#*C 



Afid fe of««y oAen 



71* Diameter of any Circle being given, to fin J 
t^yfcty (*r *y f*t iUttef) h imbts 4 w 
inAleorfVine*G*Uons. 

• . 

1, Fer *k vhh An* m huku 

HH H E Area of a Circle is equal to the FaA, «r 

I RtfMrfk tf Mf *bt P»mm mo w ibe 

Circumference ; that is to Aty if fedf tf e Piantifief 
fee jwltfflfoi fry Wf tbf C^I»^WPe # the Pipfbft 
*#} J* {fee Area, 

Th*> w^p ihe Dili**** j# }» ti* Qwmbrvve 

18 3.141502, the half of this is 1,5707^, wtocb 
multiplied by half the Diameter fv*f. ,<J the Produft 
will be the Area of that Circle, whofe Diameter is 1, 

(Wf.) -785398. 

The 
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The Area's of all Circles arc in proportion one to 
another, as the Squares of their Diameters (2. it. of 
Euclid.) 

Therefore, As tbe Square of the Diameter of «nj 
CircU it to tbe Area of that Circle ; 

Sou tbe Square of tbe Diameter of any other Circle 
to tbe Area thereof. 

In the Circle above-mentioned the Diameter is i, 
and tbe Area .785398 : Now the Square of 1 be- 
ing Cut i, it muft hold : As 1 is to .785398, So h 
the Square of the Diameter of any Circle, to theA- 
rea thereof. So .78^398 is a fixed Multiplicator ; 
and if an Unit with Cyphers be divided by 
•785398, the Quotient will be 1.27324* a nVdDivt- 
ibr ; and by either of thefe fix'd Numbers the Area 
of any Circle may be found, either by Multipli- 
cation or Divifion. For if the Square of any Diame- 
ter be 

8SB , 'MJ%lfSiJ -,, r . 

the Area in Square; Inches, Feet or Yards, according 
as the Diameter was meafur'd by Inches/ Ofe, 

But with more expedition by the Inftrument. 
Thus: - 

Set 1 (a Diameter) upon the Line D, €0.785398 
(the Area thereof) upon Q. 

The Rule beiog thus fct, the Lines are HI 
Table of Circles Areas to all Diameters •, for aj ' 
any Diameter upon the Line D, you have the 
thereof upon C. 




£x- 
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Example ; Let the Diameter be 20. 

Set i upon D y to .785398 upon C, and then a- 
gainft 20 upon D, is 3 14.1 59, the Area required upon 
C ; and as the Rule now ftands, I aHb find, that if 

tuaTV* f 2 5l I 490.877 

1 40 J C 1250,633 

Contrariwife, when the 



»j 



1 theDUme- J X Vi\ 



Area is 4 400 
I 500. 

# 
2. Br tbe Area in Gallons. 



; The Area in Inches divided by 282 or 23 1, gives 
I the Area in Ale or Wine-Gallons refpe&ively, and 

fo for any other MeaTure exprefled in the former 
^Tables; but without knowing the Area in Inches, 
r the Area in Gallons may be found thus : Divide 

.785398 

g 5 282 7 the Quotient 5 .0017851 ? A. G. 

4*3* S will be C.O033999JW..G. 

» • • » 

The Quotients are the Area of a Circle, whole 
Diameter is i 9 in Ale or Wine-Gallons, and are fctt 
MuMpH^a tors for finding the Area of all Circles in 
either of; tfeefe tyeafufes; for if the Square of th£ 
Diameter of any Circle.be multiplied by either of 
tbefe Numbers, the Product is the Area in Ale or 
¥Hn* Gallons refpe&ively. If 
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If you would effec* tfois by Division, the federal 
Divifors ate tni» ff*n£: Mdfclply *fc» Wvifor for 
finding the Area in Inches, v/{. 1.27324 

v# 5 282 1 the Prddue* ?..359<0{ ? A> G. 
^*as»> *il!be ^294-<iJW-G. 

Tbe Prtida&s are the Diviforr fodWit. And the 
Stpfcr* of thfrfitarriettfr of anyCtt-ckhdtvidW By one 
of thefe* quote* th6 refpeAive Ar6a r 

Having thus found the fereral fixed Multiflhatm 
and Divifors for finding the Area of a-Gircle in Inches 
and Gallons, f fliall here reprefent them all together 
in tbe following Table. 



li1il>#wTl 



caters. 



-6W<J». 



Inches. .785398 1.27334 

Ale-Galtera. .0027854 •,tt9*>'& 



nm> 



4fc* 



t+ 



, Bvtrtbe Am oPanjr GtrdcT mejf be 
fafctui by ! tfee'bdp- of <*rt*m< fi*t> Number^ cfelirft 
Gqgc-Points> and thefe fixt Numbers are the Drain*. 
ters of thofe Circles, whofe Content at one Inch 
deep is eqoaf to die refnfe&t'v* (SfeUoirte which tfcey 
be\on&;>t\\M the Gvgf'Poim) for the AlfGdlon is 
18.95, which is the Diameter of that Circle, whofe 
extent is xS^y^o Square^ Iiich^iitiS* Al^GallSn. 
Tbe fortrdrG^Foirtti, znt theSqaave'Reot* of 
cteEttrifti-tflaft msiftiottec^ a^t^tbe Rute atfc'arf 
fitonfrationce'byrtfad L«*r$ Cartd E^for (ftttfegtHtfft 
bines^tejratttlie did^ 



^pdtifl 
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Jgainfl C££**5? *retbtfe C 1*495 ? A. G. 

theft Divif. 2 >Gag*-Pointf «/ > 

To which are fct the Letters a.g. and w.j?. upon 
' thefcute ^ 

No* by thofe (S<fr* JM*** tfe Art a, of any Gfctfc 
fflajr be thus foundv 

For jNvGrttMS, 

Set i%. 9 < t (dK^^^P^m^P\UQkrhns)^fmD 9 
to 1 upon C, *fe» *g«i*/r *«/ Diameter ufpm D, jp* 
few* rte Are*upt>nG** , 

SbiFi3te Dfamettfr were. 4:0 fnchw; the Arc* wilt* 
be A45 jHfeKSaflofflrr And t*e fcule War t&is ftt; 
, tkEiwareitfdfc*a'1 , «*l<rof J CirtlteAieM: Forr' 
T lltarifr ft*; tifart iP'tltelftameiw 

44 itfie»Area C^^V • • 
!**•* V will be y7«°7fc 

the fike for Wioe*GMloD$ f 6y tfc* proper Gjj> 

2*fe, When ill* tk&*riz*f<tXtck>it>ti*i&Vin 
Ale-Gallons, if the Diameter be more than 1&99V 
1 andkfs than .100, fet the Gfigt-Point ttften P»€o*, 
• atthelfegfiimtogdf fc; tlien.againft any Diameter, 
' from the Gage-Poi»t tX> iob, upon tT, you nave the 
At**upo» eJ Th«s*b* ft©** t*ftgtf*> ** Afc * 
C^tfo^yj^wiBfiadthn^rfewntfK* 

D£- 
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. i t l the Area C **IaK~ « 
Diamet.is/ 6o> win ^ > 10.02 6> Gallons. 

J 27.851 

When the Diameter islefsthan the Gage-Point, or 
more than 100, then fet the Gage* Point to i, in the 
middle upon C } then againft thefe 

Diame- f 15 ? you have r .6277 
tersup-s 13 ( thefe Area's < «47i>A. G. 
on D, I 103 uponC, • 1. 278 3 

And without moving the Rule, if 10 at the be- 
ginning of the Line D, be 100, the Area againft it 
will be 27.851: So againft this Diameter, v*?« 
200, the Area is x 11.4 Gallons, againft 300, it is 
340.7, and fo on to 600 Inches Diameter, againft 
which you have 1002.6, £?*. by this you majr fur- 
ther obferve, that if the Diameter be incjreafed by 
Tens, the Area will increafe by Hundreds: Thus, 

* * 4 

r 10S r ^7850 

^• thc ♦ < '2! >S* CS < ^^ifGallons. 
Diameter / .°oi & 7 10.0.26^. 

(600) C*002.dJ 

The like for Wine-Gallons by the proper -Gage* 
Point. 

Zafilj, To find any fart of the Area of a Circle, in 
Ale or Wine Gallons. 

• Set the Gage Point to ^ -J, or any other part of 1 ; 
then againft the Diameter jou have the like part of 
the Area. 
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Example : Let it be required to find the third pirt of 
the Area of a Circle in Alt-Gallons. 

Set the Gage-Taint to f of 1, w"{. .333, thtn 
againft any Diameter you hare f of the Area; thus 
againft 100 is 9.283, which is \ of 27.85, the 
whole Area. < 

Underhand the like for Wine-Gallons, Ale or 
Beer-Barrels, 



T 



Problem III. Fig. 2. 

ibt two Diameters (c d and e f) of an £/- 
liffa being given , to find the Area or Con-, 
tent in Ale-Gallons. ». 

a . * * " 

t 

AS the Square of the Diameter of a Circle is to 
the Area of that Circle ; fo is the Reft- Angle 
or Product of the greater and lefler Diameters of an 
Ellipfis, to the Area thereof. Therefore multiply 
the greater Diameter by the lefler Diameter, then 
that Prodiftfc multiplied or divided by the fixed 
Multiplicators or Divifors given (in pages 46 and 
4f>) &ivc s the Area in Inches, Gallons or Barrtf*, 
according to the Number made ufe ok ' ' , 

Or thus, (by Problem VIII, Sea. I.) find a Geo* 
> metrical Mean Proportion between the greater and 
lefler Diameters, for this Means is the Diameter of 
a Circle, whofe Area is equal to the Area of th? 
fitlipfis. 



> j 



* : 



Ml'.. 
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ExampU. fig. 2. 

Let the greater Diameter ci be 72 Inches, and 
the fefTer ej\ 50 ; by the foregoing Rule, the Geo- 
metrical Mean between them will be found to be 
60, the Diameter of a Circle equal to the BBipfis^ 
?nd the Area of a Circle, whofe Diameter fa 6o, win* 
be found to be 1002 AWSaflORs. But the Area of 
an EBipfis may be more easily found by the &ule, 
thus ; 

Set 359.05 upon B, to due of the Diameters (Tup- 
pofe 50) upon A ; then againft the other Diameter 
7 a upon B, you have the Area upon A, which in 
this Example will be 10.02, Ale-Gallons, the Con- 
tent of this EBipfis at one Inch deep : The like may 
be done for Wine-Gallons, if inftead of 359.05, you 
take 249.11. 

* 

Problem IV. 

T* find the Area er Content of * Triangular- 

Suferfklei. 

\tfdl ki£t>t»H*ei frfegfa, MaHipty Ulf tie 1**i* 
* eft Side by the Perpe*4hular (which is always the 
seared &iftance from the B*fe to the oppofite An- 
gle ;> or Multiply b*fite Perpendicular if tte iilhoU 
Baft; the ProAa* */ffJ*tfc jfrta vcfrtm. 

Example. Let Fig. 3. reprefent a TriaftgirtaT 
Back or Cooler, whofe longeft Side a h> is 260 In* 
ches, and the Perpendicular Line 'c o t no Inches, 
the half of a b is t\o % this multipiy'd by 1 10, gives 
14300 for the Area in Square Inches, and this df. 

vidcd 
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vided by 282, quotes 50.7, the Area in Ale-Gallons; 
or by the Rule at one Operation, thus : 

Set 282 upon By to 170 upon A ; then againft 
no upon B, is 50*7 upon A, the Content as be- 
fore. 

T* meafure Quadrangular Figures. 

Problem V. 

In anj Right-drtgled Parallelogram, be it Square 
at QbUng : The ProiuS of amy two Sides, 
including erne and the fame Auglt, is equal 
ft the Area vr Ctxunt. 

1. ixamflc. 

IN Fig. <• the Sides b i and /*, are equal $ Tup* 
1 note each 1w rjt Inches; this multiply'^ by it 
felt, is 19044, the Area in Square Inches: For the 
Area in uaflons by tffae Rule : 

•fet 2$2 afm B, V> rtf vfon A; then againft 138 
upon B> it 67.53, ** c J * red in <Ak- Gallons at dne /«♦ 

itep. 

.. - » ■ 

2. Example. Of an Oblong ( Fig. 4J 

Suppofe ax, 130 Inches, and i », 180, the Pro- 
due* of thefe (being multiplyM) is 23400, the Area 
in Inches : But for Ale-Gallons, fet 282 upon B, to 
180 upon A; then againft 130 upon B, is 82,97 
4tf ^Gallons, the Area required. 

Da- ' Pro- 



ft Of 4 VaraUtlogram. Sed. III. 

Problem VI. 

t 

In any Oblique- Angled Parallelogram (be it a 
Rhombus er a Rbomboides) Multiply the 
fhortefi Difianco between the two longefi 
Sides, by one of the [aid Sides % the Troduit is 
the Area in Inches. 

i. Example. Of a Uombm (Fig. 7*J 

SUppofc the Side p *, were 130 Inches, and the 
diftance 4 jr, 108, thefe multiplied, the ProduA 
will he 1404.0, the Area in Inchest But by the Rule 
thus : 

As 282 is to 108, So is 130 to 49.78, the Area in 
Ale-Gallons at one Inch deep. 

2* Example. Of a KbomboiAes (JVf. 6.) 

Let the Side x?, be 260, and. the Diftance t jfr, 
io8,,the Prpduft of thefe is 28080, the Area in 
Inches, fiy the Rule : 

Set 282 upon A, to 260 uponB\ then againft 108 
upon A, U 99-57, tbc Area im Ale-Galons. 



: ' ' 1 ■.'■ . i :■* •' <* '• i> f ' i 
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Problem VII. Figure 8. 

To find the Area or Content of a Tr a fez. htm* 

> 

A Right Line drawn^bm one of the Acute Angles 
to the Angle opposite (as the Lir.e a b) will 
divide the Trapezium into two Triangles, the Area's - 
of which a re- equal to the whole Trapezium, and may 
be found by the 4th Problem of this Section: Or 
thus; Multiply the Sum of the two Perpendiculars 
(f cinder) by the half of a b, the Product is the 
Area of the Trapezium. This is fo plain, that it 
needs; no Example* 

All other irregular Right-lined Figures con/ifting 
of more than four Sides, muft^be divided into Trian- 
gles (which will be ever lefs by two than the Number 
of Sides) and then the, Area's of all thofe Triangles 
are equal to the Area of the whole Figure. 

Problem VIll. 

The fides of any Regular Tcljgon being given, 

to find the Area. 

IN any Regular Polygon, multiply half the Sum 
of the Sides by the Perpendicular (orneareft Du 
JUnca from the Center to one of the Sides) the 
Product is the Area. 

Example : In a Pentagon (or Figure of five equal 
Sides) as Fig. 9. 

Suppofe each Side be one Inch, to find the Perpen- 
dicular (C A) we have given AB— .5, and the 
Angle at C— 36 d* 

D 3 There' 



54 Of Regular Polygons. Sed. 

Tbcrcforty 

At the SSne of C = ^6 4. Co. Ar. o 230781 

Is to the Side A Bzz.$ ^ o 698970 

So is the Sine of B =; 54 *^ 9-9°7957 



^*« 



T* the Side C A=r. 688 1 9 .83 7 738 

which is the Perpendicular fought ; and this .61! 8 19 
multiplied by half the Sum of the Sides^ v/{. a. 5, 
the Produa is 1,71047, the Area pi a Pentagon, 
whofe Side is one Inch ; and by this method I find 
the Area of all the other Polygons which are expreft 
in the folfowing Table. In the firft Column of which 
you have the Names «f the Polygons j in the fecopd, 
their Area's in Inches; each ofwtikh being divided 
by 282, quotes the Area in Ale-Gallons, which are * 
the Numbers in the third Column ; and in the 4** 
and 51* Columns you have' the refpeftive Divifori. 



Names 
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St 



Names of 
the 

Polygons. 



Trigon 
Tetragon 



MultiplicatorX i Dtvifors. J 

*ting the Area's i J Being the Square of\ 
Inches and Gallons the Sides mt*m the 



Gallons 
vben the Side if one 
Inch. 



Inches. JAIe Gall. 



Pentagon 
Hexagon 
Heptagon 
Oftagon 

No**g9£ 
0«cagp9 



•43*9*3, •POMS?} 
i.oooooo ( ,0035461 

1.720477, .006IQIQI .581234 



2.598076. .0092130 
3.633959 .0128864; 

4,8384*7! .0171221 

6.1*1824 .0*19314 
7-694109 .037*844 



the Sides when the 
Area it one Inch or 

one Gallon. 



Indies. 



/ 



2.309401 

l.oocooo 



384900 

.275182 
.2071071 



Ale Gall. 



651.251 
2*2000 
163.908 
108.542 
77.601 
* 8.404 



t 



.161764] 45.618 
.i?996S] 36651 



Now having the Area (both in Inches and Ale* 
Gallons) of thefe Polygons when the Side is Unity, 
the Area of each may be readily Found, the Side be- 
ing given : For, 

Js the Square of the. Side of any Polygon, it to tjp* 

Area of that Polygon ; 
So it the Square of the Side of any other like Polygon^ 

to the Area thereof: Therefore, 

If the Area of any Polygon (cxpreffed in the Ta« 
blej be defired, in Inches or Ale- Gallons. 

Multiply or divide the Square of the Side by the 
refpe&ive Multiplicator or Divifor, the Product or 
Quotient will be the Area fought. 

Example : For the Area in Inches, fuppofe the 
Side of a Pentagon be 50 Inches; the Square is 



D4 



2500. 
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2«)00. This multiplied by t.72©477, or divided 
by. 58 1 234, gives 4301.2, the Area in Inches. 

For the Area in Ale Gallons, If the Square of «JO 
(v/f. 2«;oo) be multiplied by .006101, or divided 
by 163.908, the Product or Quotient will be 
15.25*, the Area fought. 

To find the Side by the Area given. 

Multiply or divide the given Area by the proper 
JMultiplicator or Divifor ; the Product or Quotient 
will be the Square of the Side, whofe Square- Root 
is the Side fought. ' 

Thus the Area of a Pentagon is Hj.252 Ale-Gallons. 
This multiplied by 163.908, or divided by .006101* 
gives 2500, whofe Square- Root is 50, the fide fought. 

But the Lines (J and D,« will effect this with 
much more expedition ; for at once fetting of the 
Rule )ou have the Area in^fnchesdr Ale* Gallons) to 
any given Side, or the Side to any Area given. 

Example: For the Area in Ale-Gallons, fet 1 
upon D, to (the Area in Gallons when the Side is 
1, r/f.) .006101 upon C; then againft any Side 
Upon D, you have the Area upon C, and the con- 
trary. , 
,' Thus againft 50 upon D, is 15.552. the- Area in 
Ale-Gallons;, Alfo againit- 22 Gallons, an Area 
tpon C, you have 60 the Side upon D, &V. 



4 
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SECT- IV. 

The Vfe of the Rule in the Menfuration of 
Solids, and fir ft of a Prifrm 



APrifm u a Solid contained by feveral Planes, 
two of which being oppofite, are called the Bafts, 
\ and theft ate equal, Parallel alike, and alike 

ftuate ; but the other Planes are Parallelograms, in 
\ which a Right Line may be every where applied from 
s Bafe to Bafe? Under this Name Prifm is comprehen- 
ded that Solid of two Circular B»f«, ufually c&HeA 
a Cylinder. 



M 



Problem. I. •- 

To find the Solid Content of a Pjjfin. • / 

Uitiply the Area of the 'Safety the Perpenifrular 
Height, the ProduH is the Content fought. 

Exampk: Zet Fig. n. represent a B*ewer 9 s ffin % 
• » the form of a Square Prifm, rvbofe Safe g, h, k, i/ 
« equal to Fig. $*. each Side being 138 Inches, and the 
Perpendicular (s i) 30 Inches, bono many Ale Calhns 
to Beer-Barrels will thk Tun contain f 



J> 5 Set . 
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Sec 282 upon B, to 13 8 upon A; then againft 
1^8 upon B, is 67.554 upon A, the Conten t is Ale. 
Gallons atone Inch deep ; this multiplied by 30, the 
whole Depth, gives 2026*02, the whole Content in 
Ale-Gallons ; this divided by 36, quotes 56.283, the 
Content in Beer-Barrels. 

The Fra&ion .283 (being reduced) is 10 Gallons, 
and .188 parts. For, 

As 1 .000 : 36 : • .283 : 10.188* 

2. Example. Of n Xetmd Prifm sr Cylinder. 

Let Fig* 12. reprefent a round Ton, wbofe Dia- 
meter (n 0) at Top is equal to (*y) the Diameter at 
Bottom, each being 120 Inches, and the Altitude 
ft x) 36 Inches : How many GaJkns or Bcer-Barrds 
may this Tun contain ? Firft, for Gallons. 

Set the Gigc-Poiat (ag) to 36, the Tun's Depth 
upon C, then againft 120 the Diameter, upon D, 
is 1443.6, the Content in Ale-Gallons. 

2. ror the Content in Beer- Barrels : 1443.6 di- 
vided by yff, quotes 40.1, the Content tn Barrels. 

Suppoff I tome to tbisTun, tmifind the Ziqtutrf Puk- 
es deep : Now many G*Dq*$ art then contained in 
the Tun } 
Set the Gig*. Point to 9 } then agaiifi x 20 h 3609$ 

Gallons, 



Pro- 
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Problem II 

Tbe Diameter, Depth and Content $f any Cy- 
lindrical T**> any two being given to find 
tbeTbird. 

IN this Problem are three Queftions, all rcfolrcd 
* at once letting the Rule. 

i. By the Depth and Content, to find the Diame- 
ter. 

Example ; Suppofs tbe Depth 40 Inches, and tbe Con- 
tent 1800 Ale- Gallons. What it tbe Diameter ? 

Set 40 the Depth upon C, to the Gage- Point upon 
D: Then againft 1800 the Concent upon C, it 
127.1 Inches, the Diameter (ought. 

2. By the Diameter and Content, to find the 
Depth, without moving the Rale : Say, 

As 127.4 the Diameter, 

is to 1800 the Content 
So is the 6 age ?oint y 

to 40 the Depth 

3. By the Depth and Diameter to find the Con- 
sent, the Rule ((landing as before : Say, 

As the Ga&t-tainty 

is t« 40 the Depth ; 
Se it 127.1 the Diameter, r u P° D 

€0 iSqo the Content ) 

N*te t 





Co Of a Sphere. Se&.V. 

Note y As a Circle is the Bafe of a Cylinder or 
round Prifm ; fo a Triangle, Quadrangle, or any 
other plain Superficies, may reprefent the Bafe of a 

* Vri fm ; for if there be Planes ere&etl perpendicularly 

.upon the Lines ;svhich iricompafs any fuch Superficies, 
they will generate a Solid which rnajr be .called a 
Trifm ; and the Content of any fuch Solid is gotten 

-by multiplying the Area of the Bafe by the Altitude 

"or diftance from one Bafe to another* 



a . 



SECT, V. 



The Vfe of the Rule in the Menfuratidn 
of a Sphere, and its Fruftums. 

.' Problem I. 

The (Diameter of a Sphere or Globe being given 
in Inches, to find the Content thereof in 
Inches or Gallons, both Ale and Wine. 

SfibeYe. h two. tlflrd Parts of a Cylinder, 
wlioffe Diameter *n4 Altitude are equai t& 
the Diameter of tne Sphere. 
BdtSFlhe Diameter and Altitude of a Cylinder 
be i % tie Area ojthe Bafe,; which is alfo the folid 
Content (for r doth ^o^rriulci^ly-y is .785398: 
Therefore \ of '.785 398, trf?: .^^S,' is the Con- 
tent of a Sphere, whefe Diameter is Unity or 1, 
,;."i. More- 
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Moreover, all Bodies are in, proportion one to 
another, as the Cube of their like Sides, There- 
fore, . t 

As the Cube of the Diameter ofanySpbert, U to 

the Content of that Sphere \ 
So is the Cube of the Diameter of any other Sphere^ to 

the Content thereof. 

Now if the Diameter be i, the Cube thereof is 
but one : Therefore., 

As I is to •<; 23508 ; 

-So it the Cube of the Diameter of any Sphere to 
the Content*- 

Example. Let the Diameter of a Sphere Ibr 20 
Inches > and the Content required in Solid Inches. 

By the Lines D and C, on the; Rule, the Cube 
of 20 will appear to be 8000 \ this multiplied by 
.523598, is 418873, the Content fought. 

For the Content in Gallons. * 

If .$2339$ be divided 
R„ 1 282 ?„ IM ^ S- 0018567? the Con-? A. G. 
B; h3i$ qUOte , l.ooi266 J tentin JW.G. 

Now if the Cube of the Diameter of any Sphere 
be itjiltiplied by either of thefe Numbers, the Pro- 
dti&'will be the Content in Ale or Wine-Gallons 
refpe&ively : Thus, the Cube of 20 the Diameter 
(vif.) 800©, multiplied by .001856, is 14.848 the 
Content in Ale- Gallons t and the like may be done 
for Wine, 

But 



6i OfaSpbtre. Se&. V. 

But the Content of any Sphere nuy be more rea- 
dily found by the Inftrament. Thus, 

Set i upon D, to .523598 upon E; then againft 
any Diameter upon D, is (he Content upon E : So 
againft 20 (the Diameter aboyc-mentionedj upon 
D, is.418S.78. the Content in Inches, a* before: In 
like manner, if the Diameter were 30, the Content 
will be 14x37.14, CSV. 

Fcr Ak-GMmt thus : J 

Set 1 upon D, to .001856 upon E; then againft 
any Diameter upon D, is the Content upon 1 ; u 
againft 20 upon D, is 14.84, the Content as be. 
fore ; ancf without moving the Rule, I find that 
if the 



iame*5 30? the Con-f 50.13 ? A _ _ 
rbe Z4Qf tent is inMj A,G, J 



Diame 

ter 



PtQ« 
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Problem II. 

Having the Altitude of the Fruftum of 4 Globe, 
together with the Diameter of its B*fe y to 
find the Altitude of tie other Fruftum ; or 
{which is aB one) the Remainder of the 
Globe's Axis* 

The *ULB* % 

Divide the Square ef the StmiiUmetet of the 
Fruftum 9 * Bafe, b the Altitude of either if 
the Fruftums, the Quotient wiUhe the Altitude if the 
other Fruftum. 

Exg»tfk* In Fig. to. let* b> the Altitude of the 
Fruftum, be 6 Inches, and Ace, the Diameter at the 
Bafe, 24, the half of this (vi\. d c) is 12, which 
Squared, is 144, tbifftttrided by the Altitude he, vfy 
6, the Quotient is 24, equal tor*, lite Altitude of 
the other Frnfimm- )fote alfo, that a Geometrical , 
Mean Proportion between a e and c h, is equal to 
c d y which doubled, it d e, tjfcc Diameter of the 
Fruftums Bafe. 



Pro- 
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Problem III. 

Having the Altitude of the lejfer Fruftum of a 
Sphere, and the Diameter of its Bafe/tofinJ 
the Content in Inches or Gallons. 

Multiply the Square of "half the Diameter of • 
the Bafe by three times the Altitude; and 
to this Produft add the Cube of the Altitude, the 
Sum multiply^ 

R J •$23598? Gives the Con-. ? Inches; 
• *y 1 ,0018567 J teat in /. .JAle-GaJ]. ; 

» ' 

Example: Tn Fig, 10. leti c e\ the Diameter of, 
the lefler Fruflum (c d b e) be 24 Inches, and c d its 
Altitude, 6 Inches;. What is the Content in fquare . 
Inches ? 



f * fquaredn^ . 
g times b c^. t 


144 
18. 


... „ * m- 


1x52 

*44 


Cube 0? b t = 


2592 
216 



2808 

2808 multiplied 

Content. 
By? '">P^l gWci S ^70.263, Inc. 
- x ' l'°° t .* , i 6 7 S* I WW, A.G. 

The 



I 
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The Content of the lefler Frit ft um taken from tfee 
Content of the whole Sphere, leaves the Content of 
the greater Fruftum, 



SECT. VI. 

The 17/1 of the Inftrument In the Men fur at ion 
*/ Pyramids and tbiir Fruftums. 

A Pyramid U a Body contained under Jeveral 
Planes, fet upon one Rigbt-lin'd Baft, and 
meeting in a Point at the Top, which it called 
the Vertex, alfo in- each of tbefi Planes a Right Line 
may be every where applied from the Bapc to the Ver- 
tex. •"..•' 

And under , this Name Pyramid is comprehended 
that Pyramidical Body (vthofe Bale is a Circle) com- 
monly called a Cone, 

Problem, I. 

To find the Solid Con tint of '<* Pyramid. 

m 

\ Pyramid is one third part of a Prifm, which 
t\, hath the fame Bafe and Altitude. There- 
fore. 

{Multiply the Area of the Bafe by f of the Altitude, 
or i- of the Area by the whole Altitude, in either Cafes 
ik Produft will be ike Content of the Pyramid. 

Ex- 
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i. Example. 

In a fquare Pyramid {a* Fig. 17) W^K 
fide of the Safe x p, be 112 Inches, and the Ala 
tudc ? t% 90 Inches, what is the Content in Ale- 
Gallons ? 

Set 28a- l"Pon$tom tupf 
then againft 1 1 » J B * w 44-4« * 5 A > 

the Area of the Bafe in Ale-Gaflons. Then ftt 1 
upon A, to 30 upon B, and againft 444M up°» A » 
i* J3j4«4*> d» Content in Ale-Galfcai. 

There is a round Pyramid or Gone (as Fig, 18.) 
fiiPMfrftbe DUtifttt* ft the Ba* mm #, *• J°° 
'USk vA the Altitun m *, 1*0 5 How many Ate- 
Gallons may this Cone contain ? 

Set the G<gt Point for an Ale-Gallon, tofoftne 
Altitude (vh(. 60) upon C : then agaioft 100 upon 
D, is 1671, the Content required. 



£ 



Fro* 
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Problem II. 

To find the Solid Content of the Fruftum of 
,- * Pyramid. 

1. T%T the **7w aforegoing, find the Area of the 
£} greater, ami aljb of the lejfer Bafc. 

2. Find a Geometrical Mean Proportion betwixt 
tbefs una Area's. 

3. The Sum oftbefc three Nujnbers being multiplied 
bj one third part of the Altitude, the Produft j/ the 
Content of the Fruftum fougbu 

Example* Ixtaceo (in Fig. 18.) reprefent the 
FrufWtm of a round Pyramid or Cone y a the Dia* 
ptttr of the greater Btfe ja tot Indict, ce, the 
Diameter of the lefler Bafe, 8i, and « v # the Altitude, 
^6 Inches, to find, the Content in Ale-GaUom . 

1. Set the Gage- Point to 1 in the. middle of the 
Line C - y then againft 108 upon D, is 33.48, the 
Atea of the greater Bafe in Ale-Gallons. 

2. Set the Gage-Point to 1 at the beginning of the 
Line C ; then againft 81 upon D, is 18.27, the 
Area of the letter Bafe. 

3. Set 32.48 upon C, to 32,4s upon D ; then *• 
eainft it.27 upon C A is 34,3,^ the Geometrical 
Mean between the two Area's. 

So the Area of the greater Bafe is ■ 32.4S 

The Area of the letter is * 18.27 

A. Geometrical Mean bet wixt the 2 Area's is 24*36 

.Tbc Sum ii ii - » 71' 11 

This 
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This multiplied by j of the Altitude (iw>. \2.) 
gives 901.32, the Content of the Fruftum fought. 

Or by the Pen thus : 

1. Square the Diameter of the greater Bafe* 

2. Square the Diameter of the leffcr Bafe. 

3. Multiply one of thefe Diameters by the ©• 
ther. To this Prod u A add the two Squares, and 

.multiply the Sum by the Altitude: The laft Pro- 
duft, divided by 1077, quotes the Content in Ale* 
Gallons* 



SECT. VII. . 

Tie Ufe oftbtRuk in Gaugingtf Brrwtr* tTuni. 



T 



Hefe Veflels are in feveral Forms: The 
mod ufual may be confidered under fome of 
thefe Varieties. 

I. Such whofe Bafes are equal. 



And if.jthe equal Bafes be alike (that Is, both 
Round, both Square, Cfr.) and Parallel,, and the 
Sides of the Tun ftreight from one Bafe to the otter, 
thefe Tuns are callea Prifms. See " Problem- 1, of 
thi. Section. 



II. Such 
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II. Such vobofc Bafes are unequal. 

I. If the unequal Bales be alike (fuppofe both 
Re&angular Parallelograms, both Elliptical, Cfc.) 
Parallel, Proportional, and alike fituate, and the 
Sides of the Tun ftreight, fuch Tuns are the Fruftums 
of Pyramids* See Problem II. of this Section. 

2* If the unequal Bafes be unlike, fuppofe one 
Round, and the other Elliptical, or if they be alike 
but not proportional, or if they be both alike and 
proportional, yet if they be not alike fituate, the 
Tun is called a TrifmoU^ in which 'tis ftill fuppofed 
the Bafes are parallel, and Sides of the Tun ftreight. 
See Problem VII. 

Note, When . the Bafes are proportional, it will 
be, ' : 

As the Length of the greater Bafe,is to the Length 
ofthelefler: • 

Sb is the Breadth of the greater Bafe,to the Breadth 
of the leflfer. 

And the Bafes are faid to be alike fituate, when 
tbe Length of the greater and leffer Bafes are both 
in the fame Plane. 



Pro-: 



w* 
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Problem 1. Fig. 11. 

Tbtre is 4 Tun whofe Safes art ko$h £90*/, Pa- 
rallel, and S<j**re, each Sid* *f tkbtr Baft 
bemg 136 Imbes, and the Dtffb |j Inches; 
wb*t is the Conttttt tftbis Tun in AUGaU 

Uns ? Anfwer, 2228.61. &r $ 

« 

SE T 2^2 upon B, to 128 upon A ; thej*-againii 
138 upon B> you have £7*534 upon A, the Con* 
tent at one Inch deep ; this multiplied by the whole 
Depth, <vr?. 33, gives 2228.62, the Content requi- 
red. Or thus: ^ 

Set 16.79 upon D, to 3 3 (the Tun's Depth J upon 
C f then againft 138 uponD, is22£t«£a upoo r C» the 
Content as before. 

Note % 16.79, is the Gqgc-3$m$ for iquore Ve&is, 
it being the Square-Root of 282, the lnd»s in an. 
Ale-Gallon. 

It is needlefs to give more Examples of this fort rf 
Tuns j for let the Safes be in any Form whatfimer, 
if the Tun have the Qualifications above-mention'd, 
the Content is found by multiplying the Area of the 
Bate by the Depth ; and if the Bafcs are round, as 
in moft Tuns they are, the Content may be found 
at one Operation, as hath been ihewn in the I. and 
II. Problem of Sea. IV. 



\ 



Of 
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) 

* Of Tuns<> whofe Safes are unequal. 

Problem IL Fig. 16. 

There is a Tun (or a, b, c s d, e, F, g, h,) whofe 
Safes an RtEt angular Par*JUlqgrams % Vn* 
equal hut Parallel, and alike fituate, and the 
\ Sides Proportional (fra>T*r Length efthegrea- 
I ter Raft) is 1 00 Inches, and (d q) the Breadth 
80; (he) th Length ef the ifer Bafe «j, 
^ (h g) the Breadth 68 , *»/*** Dqpd ff 
fie 7iwf 30 Inches : Hew many Ale-Gallant 
may this Tm contain ? 

FO R all Tufa of this fort, tMf is a geutnl 
Rule* 

tie the Area of the greater Safe, the Area of the 

teflcr Bafe > ana a Geometrical Mean Proportional bc- 
fwixt the two Are**s\ like Sum efthefe three tnuU 
titfici tf one tbiti pert ef the Tads Depih,give*tbe 
Content. 

Example either by the Pen, or the lines A and 
&afon4uiJMe» 



» 
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As 282 is to i a 100 ; So is 4 * 80 to ? 2 g 6g 
the Area of the greater Bafe, v/{. 5 ' 5 . 

^i 282 is to 6 e 85 : 5b is *£ 68 to the ? . 

Area of the lefler Bafe, J 20,490, 

A Geometrical Mean between thefe? 

two Area's will be found (the Prob.S 24.112 
VIII. Sea. 1.) to be 3 

■ ■ 1 ■ 

The Sum i J . . , ' l, , ~"— ~ 7**7 6 

This multiplied by one third part t)f the Tun's 
Depth, v/{. 10, gives 719.76 the Content in Ale- 
Gallons. 

j - » 

Problem III. Fig. 1 6; 

Thm is * Tun wbofe Btfes X\ 1 k m the. grra* 
ter, and n q o p the lejfer) are both Eliipth 
caly Parallel > Proportional, and alike fituate $ 
the greater and lejfer Diamefefs of each Baft 
being equal to the Lengths And Breadths of the 
Bafes of the former Xun* and, the Depth jf>e 
fame ; How many Ale-Gallons wilt ibis Tun 
contain? 

* • * 

THis Elliptical Tun may be conceived to bein- 
fcribed in the Tun, whole Content was found 
in the lafi Problem ; all the given Dimensions are 
the fame in bott, and the Operation will be the 
fame too ; for the firftTerm in the Proportion we take 
359,05 inftead of 282. See the- Wort. 

As 
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^359.05 is to/* too ; SoisJm 8b? ft 
10 the Area of the greater Bafe—— f 22 * 2 * 1 

As 3^9.0$ if to no 8< ;<&is*f687. 
*p the Area of the Uffer Bafe 1 l * ** 

The Geometrical Mean between tbefe two*) 
Area's mil be found (by Prob. V I II. J> 1 8. 9 3 8 

Se&. I.) to be ■ 



The Sum is ■ 1 ■ 1 5$'3i7 

This multiply^ by one third part of the Depth, 
w>. io, gives V73«I7 the Content of this Elliptical 
Tun, in Ale-Gallons, 

Problem IV. 

There is a Tun ( as Fig. 17.) whofe Safes are 
both Square y but unequal (xp) the Side of 
the greater Bafe, is 108 Inches, (rb) the 
Side of the lejfer Bafe 9 3 , and the Depth, (s a) 
30 7«c/w> what if the Content in Ale-Gal- 
lons ? 

THIS Tun being the Fruaum#>f a Pyramid 
may be Gauged by the General Rule in Pro- 
blem II. of this Section. Or thus : 

£ x. Square 



w 74 Of Ganging of Trts. Se£. VII. 

i. Square the Side if the greater &afc> and alfo the 
Side of the UJfer Bafe. 

2. Multiply the greater Side by the lejfer, and to the 
Product add the tm former Squares, 

3. fie Stim of tkefe three being multiplied by j~ of 
the Depths gives the Content in Square Inches,- -which 
divided by 282, the Quotient is the Content in- Alt* 
Gallons. v 

Example : By the Instrument the Square? ^ 
of £> l0 &is ^Jl J »<*4 

The Square-of.fr ^ is ■ . ' ■■ ■ 1 1 ■ ■ 8649 
fco3 multiplied by 9^ is ■ ■ 1 m ■ ■ . , 10044 

Sum is — ■ ■' ■ 30357 

Multiplied by ^ Altitude { , 10 

The Produft, vi\* \ 1 ■ ■■ ■ ■ ■ 303570 

This divided by 282 qaotes 1076.48. the Content 
ffiught. 



P«>- 
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Problem V. Figure 18. 

There is a Conical Tun whofe Bafts ar\ ktb 
Circular, (ao) the Diameter cf the greater 
Baft is -ie& inches, (ct)* Diameter of 
theleffet Baft 93, and (u n) the depth ;o 
Inches ; What U the Content of this Tm m 
Ak~ Gallons? 

THE Di me*fioas teiag the fame as in Problem 
IV- of tliis Scaioo, ftfocced as is there di- 
reeled, the laft Product *wll 1*303570, this divided 
by $59.05, quotes 845.48 the Content fought, j 

0r thus fy the Rule. 

Subftrac* the Diameter of the lefier Bafe from the 
Diameter of the greater, and add half the Difference 
to the lefler, the Sum is the Diameter in the middle 
of the Tun's Depth ; which found, 

1. Set the Gage-Point (a g) to the Tun's depth* 
npon C. 

Then agatuft the Diameter upon D, is a fourth 
number upon C, which keep. 

2. Set the Gage-Point to \ of the Tuns depth 
upon C* 

Then againft * the Difference of the Diameters 
upon D, is a fourth Number, which added to the 
fourth Number firft found/ is the Content ^f the 
Tunfoiight. . 
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Example, figure 18. 

the Diameter of the greater Bafe is— 108 
the Diameter of the lefler Bafe is . 93 

The Difference » ■ ■ , " ■ ■' '* { 

The half Difference is 7-5. *«»" ***** * 01 ' 
makes 100.5 fof the Diameter in the middle of the • 
Tuns depth: Therefore, n . . 

1 Set the Gage-Point to 30 the Tuns Depth, then 
aeainft 400.5 the Diameter is 843 9*> J" h i< h k ce P; 
T$et the Off**** to f f the £** *>f b 
that is 10; then agafnH 7:5 the Semidtflference of 
the ^s, i, , * 6 , This:.dded w8«.oi /the 
Number firft found) the Sum is 84547 ; the Con- 
tent fought 1 which agrees very well with the for- 
mer R>ule. 

'I 

Problem VI. 

To find the Content of ;a Pyramidal Tun v>hofe 
- Bafes are in the Form of any of the firft icu 
Regular Polygons, one Side of each Bafe, and 
the Tuns Depth being given. ' 

THE Area of each Bafe of any fuch Tun may 
be found by Problem VI IT. Seftion III. 
A Geometrical Mean betwixt thefe Area's may 
be found by Problem Vtll. Se&ipn I. ' . % 

The Sum of the two Area's and the Geometrical 
Mean between them being multiplied by f of the 
Tuns Depth, gives the Content. Or thus : 
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By the Rule in the laft Problem, fquare the fide 
[ of each Bafe, multiply the greater Mde by the lefler ; 
then multiply the Sum of thefc three by f of the 
I Tuns Depth. Laftly, multiply or divide this laft 
[ Produftby the proper Multiplicator or Divifor Qas 
{per Table page 55.] the Product or Quotient will 
I be the Content in Ale Gallons 

Example. Let there be a Pyramidal Tun, whofe 
Eafcs are both in the form of a Pentagon for Figure 
.of five equal (ides) and let the fide of the greater 
Bafe be ic8, the fide of the lefler 93, and the depth 
[ 30 Inches; all the fame as in the W\ Problem/ 
I Therefore according to the Rule and Example there 
I laid down, the laft Produft will be 303570 : This 
; multiplied by .006x01, or divided by 163.908, 
(wi Table, page 55.] gives 1852.08. 

lb find the Content of any 72**, rohofe Parallel Bafes 
afe left angular Parallelograms > or EWpfes y the fides of 
tie Tun faint flrekit from the Top to the Bcttom % 
Vfbetber the Bafes be alike cr unlike, proportional or 
Aifproportional % alike fit uatci *r inverted, by one gene- 
Sal Rule. 



E 5 Pro- 
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Problem VII. 

Let Fig. 1 6. reprefent a Tsm called a PriftmiJ, 
the Safes are Reft angular Parallelograms, un* 
equal and diffrcforiional, but faralltl and 
alike fituate $ (a d) the Length Mow = 1 f o 
Inches ^ and fab) the Breadth 100, (e h) 
the Length above 90, and (e f) the Breadth 
70, and the depth 30: What h the Content 
in Ale Gallons ? 

1.HP0 tfo greater Length fa dj aii 4. tfe Ujfer 
X Length (c h) art multiply the Savr tp the 
greater Breadth fa b\ reserving that Prod*&. 

2. To the Fejfhr Length (e h) adj $ the greater Length 
( a d) and multiply the Sum by the lejfer fceadtb (* f) 
add this Produtt t$ the former referved Pr<4«&> 

3. Multiply the Sum of theft two Product if \ 
ef the Tun's Depth* and divide the lafl Product hy 282, 
the Quotient will be the Content of the Tan in Ale* 
Gallons. 

Example, (a d) i$o added to f (eh) 4*5, the 
Sum is 195 ; this multiply'd by (a b) ico, the 
Product is 19500, which keep. 

% (e h) 90 added to {. {a d) 75, the Sum is 165 ; 
this multiplied by (e f) 70, the Produft is 11550; 
this added to the former Product, v/f. 19500, the 

Sum 
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Sam is 31050; this multiplied by f of the Depth, 
w"{. 10, the Produft is 310500, and this divided 
by 282, gives 1 101.06 the Content in Ale-Gallons. 

The truth of this Rule will plainly appear, if we 
duly consider Fig. 13, in which (a b c d) is equal tg 
the greater Bafe, and (efg b) equal to the letter Bafe 
of the Tun in the lalt Problem (which was reprcfeu- 
ted by Fig. \6 ) 

In this, Figure 13, (bicv) is made equ.il to 

Alfo (« b) 100 lefs by ( ef) 70, iscqu a l to (4/; 
30. # 

AndUftf <(J 150 lefs (f JO 90, is equal, to (si) 
60, the Altitude it 30 *s before. 

The Lines being drawn, the whole Solid is 
compofed of th*fe parts, v/>. three ' Prifms and a 
Pyramid. " - 

The^2^Prifra is/* 4 * « be 
c3y (^0 v c n b g 

The Pyramid is j, « d b. 

The Content of thefe four Solids bein£ added to- 
gether, &ives the Content of the whole Solid 
*b e d e fg b ; for the whole is equal to all its parts 
tiken together. 

And the Content of thefe may be found thus? 

1. Multiply (fg) 90 by (fc) 70, the Products 
6300 \ this multiplied by (bj) the Altitude, v/f. 30, 
Jives 1&9000 the Content of the Prifm, £ iovfe bg* 

E 4 2. Mu- 
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2. Multiply (at) 30 by (as) 90, the Produ& is 
2700; this multiply 'd by * of the Altitude, vif 15, 
is 4050s, the Content of the Prifm i as be. 

3. Multiply (en) 70 by (« 0)60, the Produ& is 
4200 j this multiplied by 15, is 63000, the Content 
of the Prifm oven bg. 

4. Multiply (sd) 60 by (so) 30, the Produft is 
1800; this multiply'd by j of the Altitude, vi{. 
10, gives 18300, the Content of thePyramid son db. 

Ci? C 1^9000 

So the Contentof $e^2^Prifm is ^ 40500 

Pyramid is 1 ■ ■ ■ 18000 

The Sum ■ ■ . ■ 310500 

Is the Content in fquare Inches, and is ezafHy the 
fame with the Content found by the Rule given in 
*the laft Problem. 

The Truth of this Rule being thus demon ft rated, 
we (ball (hew its further Ufefulncfi in the following 
Problems. 



Prcb- 



Se&. VII. Of Gauging of Tuns, 8 1 

Problem VIIL Figure 16. 

'there is a Tun ( called a Cylindroid ) whofe 
Bafes are both Elliptical, unequal, and dif- 
proportional {that is, there is not the fame 
Proportion betwixt the Axis and Diameter 
0/ the greater Bafe, as is betwixt the Axis 
and Diameter of the lejfer) let the given Di- 
menfions be the fame as in the laft Problem, 
viz. 

n d— 90 : f p = 70 f Re&angul*r?*bove 
i h= 150 : Im =1004 Conjugates {below* 

■ 

And the Depth 30 Inches ♦ Whit is the Content tfthk 
Tun in Ah Gallons t 

For the Content of this Ton, work by the Gene* 
ral Rule, and according to the Example given in 
the laft Problem, only inftead of 282, divide the 
laft Product by 359.04. So in this Example, (the 
Numbers being the fame as in the laft) the laft Pror 
du& will be 3*0500, this divided by 3-59.05 quotes 
864.78, the Consent in Ale-Gallons.'. 






Prob. 
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Problem IX, Figure if* 

Ihere is s Tim wbofe Bafts art MeSamgeslsr 
Parallelograms, ami Parallel, but neither e- 
qualnor alike filiate ( for gh s the Breadth 
ahove> U pofoed MrtiHr effefitt to a d, the 
Length Inlaw) how many Ala-Gallons will 
tbi* Ttm contaib I 

The Dimenfions are, 
bg Breadth == 68 : b e Length = 85 above. 
d a Length = 100 : is Breadth == So below* 

7te Dcfth 30 Inches* 

If the Bafes of this Tun were alike fituate (as is 
fiipjwU i* ProWewf W. ofthisSeAfcm) die Coo- 
tent would be 729.76 Ale-Gallons, as was there 
JhcwA ; but die Baite being inverted as abovefajd, 
the Cototeat wtH be found to be 735.81 A!e~Ga> 
tons, as appears by die following Work * which is 
f«rFothted by the General ftufc laid clown in Pro* 
Mem VI I. of this Se&ion. 

Tfcus ib g) 08 aWed to-f (da) ^ is n&j thfe 
multiplied by (**) $5, *he Prodtie* is KJO3O. 

Again (o**J 100 added to i (bg) 34, is 134, this 
multiplied bv (d e) 80, the Product is 10720, the 
Sum of thefe two Produces is 20750; which mul- 
tiply *d by f of the Depth, vi%. io, gives 207 500* 
the Content in fquare Inches ; this'Mivided by 282, 
the Quotient is 755.81 the Content in Ale-Gallons* 
' Orifthe laftProduA be divided by '359.05 the 

Quotient will 00577.91 the Content of an Ellip- 
tical 
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tittl Turn, wfcoff Axis above is di*e*Hy owjofite 
tothefliorter Diameter below ; and Rich an Ellip- 
tical Tun. may he conceived to be inferibed in the 
otber, the refpe&iwe Axis's and Diameters, Lengths, 
a#)d Breadths, and alfrthe Depth being the fame 
is both. . 

Problem X. Figure 14. 

To find the Content of a 'tun whofe Bafts +re 
unlike, fupfpfe one Square, and the ether OJ- 
long j or one Round; and the other Ellip- 
tical, but Parallel one 1 0, the other y and the 
pies of the Tun firei^ht. 

The Vimenftom are, 
Breadth. Length. 
f/= 74 : f g = ioo?Re&angular C above. 
oYmoo : q b •= 100 J Conjugate! \ below. 

Depth 30 Inches. 

By the genera] Rule in Problem VI J. Work thus*: 

1. To. (ef) 74 add f (i cj 50, the Sum is 124* . 
this multiplied, by fg ioo, is* \ 2400. 

2, To (dc) 100 add i (ef) 37, the Sum is 137, 
this multiplied by (cd) iqo is 13700; this added 
to the former Product, vi%. 124^0, i?4kes 26ico,.> 
and this multiplied by -J- of the Depth, w>. 10, 
the Product is 261000; this divided by z$ 2, gives 
929.y, the Content of this Tun in Ale-Gallons, fup- 
pofin^the Bafes were one ^qujai* , and the other Ob- 
long, as t;he Figure rep.wsfortf;* them* ' . 

But if the Bales werje ope Rpujod, and the other 
Elliptical, the tell Produdt, v/>. 261000 muft be 

divi-? 
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divided by 359.05, and in this cafe the Content 
will be 726.91. 

By what hath been faid, I prefume it will not be 
difficult to find the whole Content of any Tun, 
whofe Bales are parallel, and Sides ftreight from 
Top to Bottom. 



SECT. VIII. 

Shewing how to find the Content of an) Tun 
from Inch to Incb 9 or what any Tun will con- 
tain upon every Inch of its Depth, which is 
commonly calfd Inching of a Tun. 

Problem I. 

Suppofe a Tun whofe Bafes are botKRoundy or 
both Square and Parallel one to another, and 
in the Sides a ftreight Line may be every 
where apply 7 d from Bafe to Bafe : Let the 
Diameter, or Side of tfe greater Bafe be 
187.2 Inches, the Diameter or Side of the 
lejfer Bqfe 180, and the Depth 12 Inches, to 
Inch thiWlun (be it Round or Square) from 
the lejfer Bafe downward: 

FRom the Side or Diameter of the greater, flib- 
tra& the Side or Diameter of the Jeflfer Bafe, di- 
vide the Difference by the Tuns Depth, and call the 
Quotient (a). For 
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For the Side or Diameter of the lefer Bafe, 
put (b). 

Multiply the Number (b) by the Number (a) and 
call the Product (0- Then, 

1. To the Square of(b) add the Number fr), and 
one third part of the fquare of (a), the Sum of thefe 
three will fliew the Content of the firft Inch of the 
Tun. 

2. Multiply one th^rd part of the Square of (a) 
by 2 ; to this Product add the Number (c) ; then 
multiply the Sum by 2, and to this Product add 
the Square of (6 J ; multiply this Sum by 2, this la ft 
Product is the Content of the two firft Inches of the 
Tun, 

3. Multiply one third part of the fquare of (a) 
by 3 ; then add and multiply as in the laft, the third 
aqd laft Product will fliew the Content of the three 
firft Inches of the Tun. . - 

4. Having got thefe. three Numbers, fubtraA the 
firft from the fecond, and likewife the fecond from 
the third ; then the firft Number* and each of thefe 
Differences or Remainders being feverally divided by 
232 for fquare Tuns, or by 359.05 for round Tuns, 
the refpe&ive Quotients-will be the Content (in Ale- 
Gallons) of the firft, feco&dand third Inches of the 
Tun,, by which a Table may be made for the whole 
Tun, as in the Example following. 

Example of a Square Turn* 

The Side ofc the great Bafe ■ 1 87.2 

The Side of the leffer Bafe ■« 180.0 



The Remainder is ■— ■ 1 ■ ■ ■ ■ 7.2 

This divided by the Tuns Depth, vr>< 12. quotes 

•6 for the Number (*). 

The 
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The Number b ( which is tbo fide of the Je/fer 
Bafe; is 180 ; this multiply 'd by the Number a y 
v/?. «6, gives 108 for the Number c* 

w The Square of* is ■ ■ > ■ '■■■ <- . 32490 

Number <r is ■ ■ i 108 

y of the Square of 4 is 1 .,■ , ,,. -I2 

The Sum is the Content of the fir ft ? 

Inch of the Tun, 19 Inches, w>. J 3 ? 59*M* 

a. f of the Square of s is ——*—.— \ x \ 
Multiply by ■ ■■ ■ ■ 2 

Product 11 1 1 1 i n m * — , 1..,. - ■ , , .24 

Add the Number c ■ 1 1 108.00 



Sum is ■ . ■ » ■ ■ 108.24 

Multiply by ■» ' ■,,■! . . I. H 2 

Produft 1 1 1 ■■ — 216.4? 

Add the Square of the Number 6— - 32400.00 

Sum is 1 ' ■ . , 32616.48 

Multiply by < ■■ ■ «■ ■ > 2 



Product is the Content of the two' 
firft Inches of the Tuty in In-S 65232,06 
ches, vi\. 
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3. f of the Square of d-r 
Multiply by. 



«•■ 



■••w 



87 

.12 

3 



Add the Number f - — 



••^ 



9 "i. ' »■ 1 1 



1-**** 108.00 



&JD if u'mh i u » < 101. 3 6 

jMufcipiy by ♦" »' « m » ■ " < * * 3 



Pta*lu& n .i iiu ii wi i 'm i n i M iPi mi ■ 3?{.oS 

Add tHc Square b — — inn ■ ;« ■■■■' ■ 32400*00 



Sam i* 



^w 



MuWpfy by « —' ' ' " 

JProdu& is the Content of the! 
three Jrft Inches of the Ttt^in 

Inches, ' 



m I I I 



Twg firftfnche* 
Rrft Inch 



Rett for fteoftd Imb 



4* 



**"«*■ 



Thrtefefl 
T*o$HHftcbi» 



Jteft fiw itfai** Inch 



>3 27*5. 08 
3 

9*175.24 



— 65«32«$6 
-•— '32508.12 



•*BMM*i 



•j27*4-«4 



'—■■■ " 63332.96 
-*»~3 -2942.28 



wtmm*m 



Wow 
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Novo tbefe three Numbers . 

f 32508.12 | Divided ("115.277 

f'T- S 32724-84 ( ty 282, < 116.045 
C 32942.28 J quotes C 1 16.8 16 

For the Content (in Ale-Gallons/ upon the firft, 
fecond, and third Incbet of this Tun, foppofing the 
Bafes fquare. 

And if the fti£ Numbers be divided by 359.05, 
the refpeftive Quotients -win 

90.539 ") the Content of the firft, fecond and 
• 142 > third Inches of the Tun, when its 
747 j Bafes are Round. 



f90. 

be^ 91. 

I 91. 



Now, by thefe Numbers the following Table is 
compofed for the Round Tun. Thus, 

Take the firft lech from the fecond, the Remain- 
der or Difference is ,603, which fet down in the 
third Column, a gain ft the fpace betwixt the firft 
and fecond Inches. In like manner take the fecond 
Inch from, the third, .the Remainder is -605 > which 
place in. the third Column under the other, then 
take *603 from.6o$ T there remain* >QO& for the fe- 
cond Difference, -which is always-the, fame, $s in the 
fourth Column, this fecond Difference added to the 
fecond Number, in the third Column vi%. .6o<, makes 
607, and this added to the Content of the third 
Inch, v/>. 91.747, makes 92.354, the Content of 
the fourth Inch; and fo by a continual Addition of 
the fecond Difference to the firft, and of their Sum 
to the Inch l*ft found, the Table is made. 

Vcptk 
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% 9 



[Depth. 

Inches. 

i 
2 

3 

4 

5 

6 

7 
8 

9 
io 

ii 

12 



Content (f 

every Inch. 

in Ale Gall. 

90.539 

91.142 

91-747 

92-354 
92.963 

93-574 
94.187 

94.302 

95.419 
96.038 

96.659 

97282 



Firft \ 



Second 



Differ. 



.002 
.002 
.002 
.002 

.002 
.002 
.002 
.002 
.002 
•Od2 



Sam — 1 1 26.766— Content ot the I un. 



In this Example we hare made a Table for the 
Round Tun, and tbe Operation would have been the 
fame for the Square Tun, had we taken the three 
firft Inches of that inftead oftbefc. 

Note) When we Inch a Tun by this Rule, we fup- 
pofe it to be Regular, having all the Qualifications 
exprcft in this Problem. But forafmuch as mod 
Tuns have fome Irregularity or Unevennefs in their 
Sides, I mall here lay down a more PraiHcal Rule 
for Inching of Tuns. 






Pre- 
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Problem II. 

There is a Tun whofe Diameter at the Bottom 

is 1 08 Inches , the Diameter at the top 9%, 

and the Depth ;o ; how manj Al^GaUons 

' will this Tun contain upon every Inch of the 

Depth ? 

TO refulve this Queflioo, there mud firft he 
known the whole Content of the Tun, and 
alfb the Area of the mean Diameter in the middle 
of ever}' 10 or 12 Inches of the Depth, and thefe 
inky be thus found. . . 

Take (with fome convenient Inflrument) a Dia- 
meter in the middle of every to Inches of the Tun's 
Depth, and fuppofe in this Example the firft (at 5 
Inches from the Top J 0*95.5, the fecond (at 15 
Inches from the Top; 100.5, and the third 105.5, 
thefe I fet down as in the following Table, 

This done, we may confider the Tun either as 
Round err Square, and firlt to Inch it asa-Round. 

Set the Gage Point (ag) to 1 ; then againft the 
feveral Diameters already found, you have their re- 
fpedive Area's : So the firll Area will be 45.40, 
the fecond 28.1 3, the third 31.00; thefe I fet down 
in the Table againft their 1 Diameters, and having 
added them together, the Sum is 84.53, this mul- 
tiplied by 10 for which is all one, remove the, Prick 
one place toward? the Right-hand) the Product is 
&4$ «3 > tnc whole Content of the Tun. 



Note, 
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Volt, Here the Diane ten being taken in the mid" 
dleof erery 10 Inches, there will be noufeof Mul- 
tiplication or Div ilion in Inching the Tun, at there 
will be when the Diameters arc takes In the middle 
of every Foot or half Foot, for here the Area's of 
the feversl Diameters do not only (hew the mean 
Inch in the middle of every 10 Inches, but alio the 
whole Content of thofe 10 Inches, if you remove the 
Prick but one plate more towards the Right-hand. 
Thus the mean Inch of the laft 10 I nebe* is 3 1.00, 
but if the Prick be removed as abovefaid, it is 310, 
which is the Content of the Tun at 10 Inches deep t 
I therefore reduce the fcveral Contents in the third 
Column into Barrels, Firkins, and Gallons, Beer- 
meafure, and let them down in the fourth Column, 
theft: added together are 23 Barrels, 1 Firkin, 8 
Gallans, and 3 tenths ofa Gallon, which agrees with) 
the Sum of the Numbers in the third Column. 





Mtvt pi- 
amefert in 
the middle 
of every 10 
Inch, of the 
TunsDtptb. 


Mean A 
reei 1 ! w 

CtmtexU ef 
every 10 

Jici>. of the 

Tum Depth. 


Content tf every 
10 lift bet Beer. 
Measure. 

B. F. G. 


to 

10 


95-5 
100.5 

105.5 


25.40 
28.13 
31.00 


1 a 

7 5 3-3 

8 2 + .o 


30 




84.53 


!i I 8.3 



By thefe Numbers thus found it will be eafie to 
make a Table, which (hall fliew the quantity of Li- 
quor contato'd in the Tun at any depth, for which 
ohferve the following Directions. 

1. Set 
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i. §et down the whole Content 
of the Tun in Barrels, Firkins, 
Gallons, and Parts, in their refpe- 
ftive Columns, and at the top of 
the firft Column againft the Con- 
tent fet o, and under it the Tuns 
Depth in Incites, i, 2, 3, 4, 5, CSV. 
this done take the firft mean inch, 
vix* 25.4, and reduce it into Bar- 
rels, Firkins, and Gallon?, Beer- 
Meafure, it makes o : 2 : 7 ' 4 1 
fct this upon a fcroll of Paper, and 
fubtraft it continually from the 
whole Content till you come at 
the tenth Inch of the Tuns depth, 
which done, if you miftake not, 
the Remainder there will be x6 : 
1:6:3. 

2* Take the fecond mean Inch, 
!"'?.• 28, 13, this being reduced as 
the former is o : 3 : 1.13, fubtracY 
this continually from w the laft Re- 
mainder, till you come at 20 In- 
ches deep, and there your Remain- 
der will be 8, 2, 4. 

Take the third and laft mean 
Inch, and reduce and fubtra& it as 
before, and if your Work be right, 
there will be no remainder at the 
laft Inch or Bottom of the Tun ; 
now the Table being made, you 
may caft away the Fractions as 
ufelefs. The ufe of this Table is 
obvious to the meaneft Capacity, 
without any further Explanation r 
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j>|23 


1 


8^0 
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21 


1 


0.9 
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22 
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2.5 
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21 


> 1 


4.1 


4 


2C 
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5 


19 


3 

** 


7-3 


6 


19 


© 


8.9 


1 


18 


2 


1-5 


8 


17 


3 


3-i 


9 


17 


t 


47 


ic 


\t 


1 


6.3 


I! 


•1 5 


2 


-5-I7 


11 


14 


3 


4-04 


13 


14 


c 


2.91 


14 


13 


1 


1.78 


15 


12 


2 


0,65 


16 


ii 


2 


8.52 


17 


10 


3 


7.39 


*8 


1Q 





6.26 


19 


9 


1 


$•13 


20 


S 


2 


4*00 


21 


7 


3 
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3 


5 


23 


6 
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5 





6 


I 25 


4 


1 


2 


26 
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1 


7 


*7 


2 


2 


3 


.26 


i 


2 


8 


|*9 





3 


4 


,30 
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For 



Sea VIII. OflnchingofTms. 93 

For if you come to this Tun, and find 2 Inches of 
the Depth dry, the quantity of Liquor then in the 
Tun is 22 B. o F. 4 G. If 7 Inches be dry, there 
remain in the Tun but 18, 2, i, C3V. Thus for 
Round Tuns. 

Now, fuppofe the Tun la ft mention 'd had been 
Square, and the Sides at Bottom and Top equal to 
the Diameters of the la ft, and the Depth the fame •, 
the Diameters or Sides in the middle of every 10 
Inches of the Tuns depth will be the fame as in the 
laft ; by which the feveral mean Inches, and alfo the 
whole Contents of every 10 Inches are found to be 
as in this Table. 



Partr 

Tuns 

Depth. 


Sides of 
the Tun in. 
the middle 
of every 10 
Inches* 


Mean A- | 
reals or \ 
Content of 
evey ten 
Inches. 

• 


Content of every 
10 Inches Beer 
Meafure* 

B. F. G. 


10 
10 
10 


95 5 

100.5 

105.5 


- 32.34 
3581 

39-46 


8 2 8.4 

9 2 6.1 
10 3 7.6 


30 ■ 


107.61 


29 2 4.1 



For, fet 282 upon B, to 95.5, the firft Diameter 
upon A, then againft 95.5 upon B, is 32.34 the firft 
mean Inch, and after the Um'i manner find the {e- 
rond and third, which being reduced as in the laft 
Example, I find the whole Content to be 1076.1 
Ale Gallons for which is the fame thing} 29 B, 2 F, 
4.1 G. this being done, you may proceed to Inch 
this Tun by the fame directions which were given 

in the feft Example. 

Pro- 
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Problem III. 

To Inch a Tun ivbofe Bafes are unlike, viz. the 
Uwtr Circular, and the upper Elliptical^ fup- 
fofe the DhrmUr of tbt Crieular Baft he 
i oo iHcbtt, the Axis (or Unftft Diameter) 
of lie Elliptical Safe loo, and the {bartefi 
90) and the Tuns Depth 10 Inches. 

TO Inch this Tun, I take the croft Diameters in 
the middle of every 4 Inches of the Tun's 
depth t Thtw at 2 Inches from the Top I find tlje 
longeft Diameter ioo, arid the fhttteft 91, in the 
middle of the next four fnchet (which is 6 Inches 
from the Top) the kmgeft Diameter is 100. and the 
fflorteft^. and thus I find the reft, which are as in 
this Table is exprefs'd : Ndw having the fe Dia- 
meters, the Area or mean Inch in the middle- of 
every 4 Inches of the Tun's Depth may be thas 
found. 

Set 359.05 upon B, to the bngeft Diameter^ Jfv/f. 
100) upon A, then agaiaft the Shorter Diameter 
(vif, 91) uponB, 1525.34, thefirft mean Inch, or 
Area in Ale-Gallons ; and after the fame manner 
the fecond and third will be found, as in the follow- 
ing Table. 



Depth 
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9? 



• 

4 
4 
4 
4 
4 


Axis. 

IOQ 
lOO 

IOO 
IOO 
IOO 


Shor- 
ter . 
Diam. 

9* 
93 
95 
97 
9P 


Mean Inch, 
in Ale* 
Gallons. 


Content of every 
4 Inches of the 
Tuns Depth. 


M8 

26.47 
27.02 

27*57 


2 3 2.36 

2 3 4'5* 
2 3 6.88 

2 0.08 

3 228 


152.28 


14 • 2 »7*I9 



Now if the Mean Inches be federally multiplied 
by 4^ and thefe Products reduced into Barrels, Firkins, 
and Gallons, Beermeafure, they will give the Num- 
bers in tbelafft Column, which added together are 
14 Barrets, 2 Firkins, 7 Gallons, and 12 parts of a 
Gallon. 

Set this down for the firft Number of your Table, 
and then reduce the firft mean Inch into Barrels, 
Fjrkins, and Gallons, and fiibftradt it 4 times from 
the whole Content and Remainders ; do the like 
with the other mean Inches, and fo complete the 
Table as in the laft Example. 

Problem I. 

fo fib J the Drip or Fall of a Tun, and to make 
Allowance for xbtfafm m Inching the Ttm. 

Example. 

ADmit the Tun laft mentioned were fo placed, 
that when the Bottom is but }uft covered on 
one fide, the Liquor is 4 Inches deep on the fide 

. op- 
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Jppofite ; How muchU be alWd for the Fall of 

th By^heOperation aforegoing the Are. » of the mean 

i>y me k, y m : -idle of the 4. UK Inches (toat 

S^STl Jctal frS* tSJ) was found to be 

S S.thU multiplied by 4, *»»°*« ^a i £ 

.'''(.' « ■ i .u;« s< << ia. and fo much may oe 

the half of * hls "„«•' !*'. J ^" Tu n : reduce thefe 

firft-mean Inch into Barrel^ Firkins - . . _.-. 

and Gallon,, and fubtraft it four ^_ 

times from the whole Content the 

remainder will be 10: 1 : V. 6 *'™! 

the like with the fecoiid, third, and 

four* mean Inches, and >ou will 

find the Remainder at 16 Inchesdry, 

to be i : 1.14 : And fo mufh l * 
takes to" cover the Bottom, as was 

before obfen cd. 

A* for fuch Tuns as are fuppofed 
tobetheFruftumsof^ierwrff, Pa 
rabolict Conoids, ffjparabohek,G*wds, 
or Partbolick Spindles, I ftaH give 
Rules for Gauging ««llwhir|<J 
thefe in the Appendix, where I fliall 
alfo endeavour to explain the nature 
of thefe Figures, and foew whonce 
they are derived. 

Pro- 
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Problem V. Figure 23. 

!fo Gauge a Copper, and make Allowance for the 
Crown ; let a, b, c, d, e, a, reprefem a 
Coffer whofe Content is required. 

i.-'T' O find the feveral Diameter* and Depth of 
X the Copper, together with the Altitude of 
the Crown. 

Take a fmall Cord, or Thread, make one end 
faft at 0, and extend the other to the opposite Side 
of the Copper at e, where make it faft, or caufe 
fome Perfon to hold it very ftraight ; then let one 
End of the Inftrument in the Bottom of the Copper 
at b y and move it to and fro, till you find the neareft 
pittance to the Thread fas at *,) this Diftance {b aj 
Is the Depth of the Copper, fuppofe it be 44 Inch- 
es. 

In like manner fct the End of the Rule upon the 
Top of the Crown at c\ and take the neareft Di- 
ftance to the Thread (as cv.) fuppofe it be 36 
Inches, . this fubtraded from (bo) 44, the Remain- 
der 8, is the Altitude of the Crown. 

To find (b d) the Diamfter of the Bottom of the 
Crown, 

Meafure (a e) the Diameter at the Top, admit 
it be 1 1< Inches, then hold a Thread foasa Plum- 
met at the End thereof msry hang juft over b ; by 
this means you may find the Diftance ao, ana on 
the other Side e s> (uppofe each be 14.5, add theft 
together, and fabftraft their Sum (vi^. 29) from 
«e, 115, the Remainder $6, is equal to b d, the 
Diameter atthe Bottom of the Crown : The Dia- 
meter which touches the Top of the Crown may 

F to 
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fee found by the Inftrument, typpofe it be 91.4 In- 
ches. 

Now, to find the Content of the Copper from 
the Crown upwards (that is, the part ab c i c) the 
Depth (vc) being 36 Inches, you may take a Dia- 
meter in the middle of every 6 Inches betwixt v and 
c y which fuppofe to be as in the fecond Column of 
the following Table, the Numbers in the third Co- 
lumn are the refpeftive Area's in Ale- Gallons, found 
by the Gage* Point as before ; the fourth Column 
ihews the Content of every 6 Inches in Barrels, Fir- 
kins, and Gallons Beer- mea fare : Thefe added toge- 
ther are 29 Barrels, 2 Firkins, 2~$ Gallons. 

And (o much will the Copper contain after the 
Crown is cover'd. 

Now if the Crown be taken for the Fruftum of 
a Sphere, the Content (by the third Problem of 
Se&iom V.J will be found to be 83.3 Gallons. 

But the Content may be more readily found, very 
near the truth : Thus, 

The Diameter b i was found to be 86, the 
Area to this Diameter is io.6 % this Multiplied by 
£ the Crown's Altitude, w?. 4, gives 82.4, the Con- 
tent of the Crown, this Subftra&ed from the Con- 
tent of the part or portion beidub, the Remain* 
der is the quantity of btquor that will cover the 
Crown ; the Content of the part beinib. may 
be thus found, hi is 91.4, and bdis 86, thefe ad- 
ded together are 177.4, the half 88.7 may be taken 
for a mean Diameter, the Area to this Diameter 
is 21.9, this Multiplied by 8, the Altitude, give* 
I7<;.2 the Content. 

NowSubftraft 824 (the Cofltent of the Crown) 
from I75*2» the Remainder is 93.8, or 2 Bar. 2 Fir. : 
2 Gal. and .8 of a Gat this added to the Content 1 
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firft found, v/?. zg Bar. 3 F. 2.$ Gal. give* 32 B. 
1. P. 5.3 Gal, the Content of the whole Copper, as 
in the following Table, 



I Parts 
of the 

icf>tb. 



6 
6 
6 
6 

6 
6 



Diameter* 



113*1 
109.2 
105,28 
101.36 

97-31 
93-4 



36 {Sum 




Cement cf every 

6 Inckin in 

B. F. G. 



5 
5 

4 
4 
4 



3 

2 
O 

3 
x 

o 



6.7 

1.2 

5.1 

O.6 

i-7 



■»» 



To cover the Crown 



•29 3 2.$ 



"5 



2.8 



Content Copp.» 



1 



±1 



The Content being thus found, you may proceed 
to Inch the Copper by the fame Directions which 
were given for Inching of Tuns in die lafi Pre*, 
bjem. * 

• * • 

Problem VI. 

the Diameter of any Round, or Side of any 
Square Ma/h~Tim> being given* to find 
how maty Gallons of Mault it will con* 
tain atone Inch deep. 

THE CBrh-Calfcn (Which is the Meafurewe 
here account by) is fuppofed to contain 272.25 
Cubick Inches. 



Fj 



But 
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But Mr* Dary y in his compleat Gauge r, &ith> 
that an indifferent fort of Mault, and of an indiffe-g 
rent Grinding, when three Wosts fhatl have palled* 
through it, will he more com pa ft by about a (ixth 
part; he therefore concludes, that 227 may- be a 
proper Divifor for Square Mafh-Tuns, and 388 for 
Round ones. v ^ 

i. For touni Majb-Tuns. 

The Diameter of that Circle, whole Area is 
217, is 17, and this may be called the Gaugc-Peimt 
for Round Mafli-Tuns 5 and to 6nd the Content of 
any fuch Mafh-Tun : 

Set 17 upon D, to 1 upon C; then againft any 
Diameter upon D, you have the Content in Gal- 
lons at one Inch deep : Thus if the Diameter be 
113* the Area or Content at once Inch deep would 
be 44.3 that is, 5 Bufhels, and 4.3 Gallons. 

~ . For Square Majb-Tuns* 

If a Mafh-Tun be Square or Oblong, the Con- 
tent at one Inch deep may be thus found •* Say, 
As 227 is to the Length ; 
So is the Breadth to the Content. 

Example* Suppofe the Length 112 Inches, and 
the Breadth 80, bow many GaHptfs will this Tun 
contain at one Inch deep ? Anfwer, 39.4 : For, 

Set 227 upon A, to 80 upon B ; then againft 112 
41000 Aj is 39^, -th« Ccjitfe^t upon B» , 

swSr.'i 
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S E C T. IX. 

Of Cask Gauging, : ; 

% * - 

EFORE we can find the Content of. a 
Cask, we muft know. tbeDiraenfion* of it, 

The ( Head} diameter, 7 fa lnc ^ 
(^Length, '." J .: 

And when thefe are known, the form or Am pc of the 
Cask mud he considered \ for although the Diameters 
(abovefaid) and the Length of oneCask may be equal 
to thofe of another, yet one of thefe Casks may con- 
tain feveral Gallons more than the other, and there-, 
fore the Content of all Casks cannot be found by 
one and the fame Rule. 
Now moft Writers in Treating on this Subject, 
, have taken it for granted, that every common Cask 
(as Butt, Pipe, Ho'fhead, Barrel, and fuch like \) 
is in the form of one of theft Solids, vi\* 

1. The middle Fruftum of a Spheroid. 

2. The middle Fruftum of a Varaholicai Spin&lc.. 
3.. The midclle Fruftum of two Parabolical Conoids, 

.abutting upon one common Bafe ; or, 

4. The middle Fruftum of two Cones, abutting, 
upon one common Bafe. * * 

Accordingly they have laid down Rules for 
finding the Content of thefe Solids, and by thole 

F 3 Rules 
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Rules they fuppofe the Content of any Cask may \ 
be found, 

jfy for injlancc. 
If the Dimenfions of a Cask be 

Length 40 J 

» ■- 
By the Rules given by Mr. Dary, and others, the 
Content of this Cask if taken for 

-• • ' Ale-GalJ. 

C a Sty***'** l *) \97-455 

The middle) * *«**»«» QimtaY /96.59s 

Fruftum ofS j Pjf4fettr , omtids f* ?8^i^ 

J cmm — - .— — J J 87.934 

The Rules are true, a* to the firft and left of 
thefe Solids, w?« 

The middle ? a Spheroid f , 
fruftum of i two Ctotf. 

And thefe may be reprefented by Figure ai. 

A Cask which is the middle Fruftum of a Sphe- 
roid is ihewn by the outer mo ft Line d 9 o f <*, d> f t 

c > *> k 9 > c > e y A> *hc two ftralght Lines d,e, *, an<L 
-------- ><T 



d,f, g 9 are the Heads of the Cask, and the Curve< 
Lines d } 0, *» 6, i, and c> o 9 0, c, the Staves, 



If 



Se&. IX. Of Cask Gauging. 103 

If a Cask (can; be in the form of the middle 
Fruftum of two Cones, it may be rcprefented by the 
flraigbt Lines d, *, *, ff, d t and c, u> b, n, c, the 
Heads d> e, *, and d y f> c y the Bung* Diameter a y b 9 
and the length e,/, are all the fame in both tbefe 
Casks, and yet 'tis evident by the Figure it ft If, 
that one will contain more than the other, and by 
; the Example above cited, the difference is 10.25, 
Gallons^ for the Spheroid contains 95.455 Gallons, 
and the Fruftum of two Cow but 87.934. 

There are very few (if any) Casks whofe Dia- 
meters and Length are equal to thofe ahovenamed, 
that will contain more than 07.455 Gallons (th# ; , 
Contents of the Spheroid) nor lefs than 87.934 (U»fc<: 
Content of the Fruftum of two Cones) fo that all the 
varieties that can happen will fall betwixt theft two, 
and the Staves of any Cask differing from thefe, 
will lie between the Lines d } #, a, and d, «, a % in 
Figure 21. 

Now for the other two Solids, vif., the middle 
Fruftum of a' Parabolical Spindle, and the middle 
Fruftum of two Parabolical Conoids \ according to 
the Authors above- cited, the Content of the firft 
is 96.505 Gallons, and the fecond 89.136. 

Whether the Rules they have gr?en for finding 
thefe Contents be true or falfe, I. /hall examine in 
the Appendix. - . 

But fuppofing they are true, yet they do not an- * 
foer the various cafes that may happen in common 
Praaice, for in the Example above, the Content of 
a Cask taken, as the middle Fruftum of a Parabolical 
§indle> is but .95 of a Gallon lefs than the Content 
of the Fruftum of a Spheroid, and the Content of 
the Fruftum of two Parabolical Conoids is but 1.93 1 
more than the Fruftum of two Cones. 

F 4 Nov*. 
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Now I prefume no Man will pretend to diftinguifh 
which Notion a Cask muft be- taken in, whether as 
the Fruftum of a Spheroid, or as the Fruftum of a 
Parabolical Spindle, when the Contents differ not' fo 
much as a Gallon. 

Moreover, here is above 7 Gallons Difference be- 
twixt the Contents of the Fruftum of a Parabolical 
Spimdfc, and the Fruftum of two Parabolical Conoids : 
So that I may mode ft ly affirm, that there are many 
Casks whofe Content cannot be found by any of 
thefe Rules ; for it muft be granted, that a Cask 
whofe Diameters and Length are equal to thofe in 
this Example, may contain fome certain quantity 
betwixt 96 Gallons, and 89. 

5 As fuppofe 93, I fay, if this Cask were to be 
Gauged by any of the Rules above. cited, it will 
give the Content at leaft 3 Gallons too much, or 4 
Gallons too little. 

This promifed, I come now to lay down fome 
ihort Rules, by which the Content of any Cask any 
be found, very near the Truth. 






Pro- 
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Problem I. Fig. ax. 

2%ot tf a Cask fuppofed to be the middle 
Frufium of a Spheroid* intercepted be- 
tween two Plains Parallel, cutting the Axis 
at Right Angles, let a b the Diameter at 
the- Bung be 32 Inches, Ac the Diameter at 
t/)e Head 24, and the Length e f, 40, Inches ; 
How many Ale or Wine-Gallons will this 
Cask contain ? 

* U L E. 

TO the Sum and half Sum of the Squares of 
.the Bung and, Head Diameters, add half the Dif- 
ference of the faid Squares ; the Sum of tbefe multh 
plied by tbe Length, and tbit Produtt divided 

* S 

Example. 

Square of a b 32 is ■■ 1024 

Square of i e 24 is ■ ■ ■ ■■ 576 

Sum is ■ » ■' 1600 

Half Sum ■ 800 

Half the Difference of the Square is——— 224. 

Sum £s ■' 1 m i ■ ■ ■■ i ■ 2624 

p 5 Which 



■ » ■ ■ - » 
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Which multiplied by 40 (the Length of the Cask) 
gives 10496, this Divided by 1077, Quotes 97.455, 
the Content in Ale-Gallons. 

Or divided by 882, the Quotient will be x 19.002, 
the Content in Wine-Gallons, 

Note* The Common Rule for Gauging the Fru- 
ftum of a Spheroid, (by taking twice the Square of the 
Bung Diameter, and the Square of the Head Dia- 
meter, f$c.) is fomewhat a Shorter way than this r But 
this Rule being more agreeable to the Work in the 
following Problems, I have thought fit to infert it 
here : The Reader may ufe which he pleafei. 

Problem II. 

Suppofe a Cask (of the fame Diameters, and 
Length with tin former) fl>*U have its 
Staves betivixt the Bung and Head - lefs 
Curved, fo as to leave out about a third 
fart of the fpace between the Lines d o a, 
(which reprefent the Spheroid) and dua, 
a& in Figure 2 2. Hvw many Gallons will 
this Cask contain ? 

RULE. 

TO tie Sum and half Sum of the Squares of the 
Bung and Head Diameters, add three tenth 
parts of the Difference of the faid Squares 5 the Sum 
of tbefe Multiplied by the Length, and the lafi Pro- 
duct divided by 1077,- or 882, Quotes the Content in 
Ale or Wine»GaDons rcfpcSively* 

Example. 



\ 
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Example. The Dimenfions as above. 

Sum of the Squares i» 1600 

Half Sum is ■ 1 ■ ■ ■■ ■■ ■ 800 

The Difference of the Squares Mulcipli- ? 17 / ± 



ed by .3, is 



Sum of thefc is- ■ ■■ 23344 

This multiplied by, 40, gives 101.376, and this 
Divided by 1077 quotes 94.128, the Content in 
Ale-Gallons, or by 882, the Quotient will be 
114.9389 the Content in Wine-Gallons. 

Problem III. Figure 19. 

There is a Cask vohofe Staves, between the * 
Bung and Head* have hut little Curveture* . 
lying nearer to the firait Line a u d> than,, 
to the Curved Line a o d, What is the 
Content of this Cask in Ale or Wine* 

Gallons ? 

■ 

* U Z E. 

TO the Sum ani baJfJSum of the Squares, of the 
Bung ani Head. Diameter s, add one. tenth of the 
Difference of the Squares \ the Sum of tbeje Mul- 
timed fy the, Length , and this Product divided as 
above direBed, quotes the Qntcnt in Ale or Wine- 
Gallons refpcBivelf* 

Example* 
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Example. (Dimenfions es above.) 

Sum #f the Squares is ■ ■ ■ ■ 1600 

Half Sum is - m 800 

One tenth of the Difference is » ■ 44.8 . 



Sum of thefe is 2444.8 

Which Multiplied by 40, gives 97792, this Divi- 
ded by 1077, the Quotient is 90.800, the Content 
in Ale-Gallons ; or by 882, quotes 110.875, the 
Content in Wine-Gallons. 

Problem IV. Figure 21. 

To find the Content of a Cask in the form of 
the middle Fruflum of two Cones abutting 
upon one common Bafe (if any fuch can be) 
it may be reprefented by the ftraH Lines 
dua, a u d. 

RULE. 

FRom the Sum and half Sum of the Squares of ffe 
Bung and Head Diameters, SubtraSt half the 
Square of the Difference of the Diameters them/elves ; 
Multiply the Remainder by the Lengthy and Divide this 
TroduB 0$ in the loft, the Quotient mil be the Content 
in Ale ot Winc-GaUons* 



Example* 
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Example. (Dimenfions as above.) 

Sum of the Squares is ■ ■ ■ ■■ — 1600 

Half Sum is ■ 800 

Sum of thefe is ■■ ■ 2400 

Difference of the Diameter is 8, this ? 

Squared is 64, the half is ■ ■ » ■ ■ J * 

The Remainder is ■ ■ — ■ ■ 2368 

This Multiplied by 40, gives 94920, and this Di- 
vided by 1077 quotes 87.934, the Content in Ale- 
Gallons ; or by 882 the Quotient will be 107.619, 
the Content in Wine»GaIlons. 

Thus it appears by the four Problems aforegoing, 
if the Dimenfions 0/ a Cask 

B.5!£3 }««f V&*** 

£ Length 1 .. 40 j 

The Content in each variety is as folio we tb; 



Ale-Gall 

I. 97.45$ 

II. 94.128 



Diff. 
3.327 



Br ft*taffih £&°,J!.J 

IV. 87.934 I 2,066 



And 
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And here it may be obferved, that the Differences 
of the Contents thus found are very near equal : So 
that by thefe Rules there is not fo much room for 
Error, as by the Rules which feveral Authors have 
prescribed. 

I have infifted the longer upon this Bufinefs, that I 
might prevent Miftakes, for we cannot be tboexa&, 
where a fmall E*f6r maft needs be prejudicial either 
to the King, or to the Merchant, efpecially when 
the Duty upon Brandy is great. 

Problem V. 

Tl)e Dittienfion of any Catk being given y to find* 
the Content by the biftrument. 

TO do this, we muft firft find a mean Diameter, 
that is, fuch a Diameter as fliall reduce the 
Cask to a Cylinder ; for which purpofe I have Cal- 
culated theft three Table% for the three fiift varie- 
ties of Casks abovementioned. 



A Ta- 
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A Table for the Second Variety of Casks. 



l-o|-* 1 
ip.6ilo.68 
1-34 



2.49 

3-78 

7 4-44 

5.10 

91-77 



a. 7*' o.8 1 
.5651.43 
.99,2.0- 

2.62 .2.6- 
.63.33 



$ I -6 \ .7 I -8 I .9 



1.93I0.99 
:.!<!.«* 
m 8 2.24 
i.8i|2.88 



4.764- 

. 43*5-49 
6.10 O.I' 
6.77,6.8; 



2.302.37 
.94301 
3 ■ Sp 3**51 



7T( 



Ms 

>o; 



4.244-3 
.904.96 
S.^6'5.63 

5.24;6 3" 
6.9o!6.96 



5-7t 



112 
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A Table for the Third Variety of Casks. 



.1 

2 

3 
4 
5 



7 

8 

9 

ID 



3.55 O.60O.65 
Mill. 17*1.22 

1.67 *.73i*7* 



2.24*2.30 



2. Si 



2.87 



2,93 



± !-z£-Ll \AJjL L 8 Li 
0.700.7610.81I0.87 — ! - v — 

1.2811.3311.391-44 

1.84 * .?oi 1.9512.01 

1.46:2.52(2.57 



3.39 3-4V3-5J 
3.07 4.02U.08 

4.564.624.68 



5.16 
5-77 



5.22 
1-«3 



2.41 

2.98 



0.93,0.99 
1.501.55 
2.06I2.15 
2.63I2.69 
3.04 ^10:3.1613.21. 3.27 



3.56 
4.14 
4.74 



3.62!3,68; 3 . 73 3.803.8''. 



4/20'4.26J4.32 
4.8o'4-86!4.92 

4 



5.285.35 5.4ij5-47|5^ 
5.89I5.96 6.02I&08 6. 1 



3-91 

4.50 
5.10 

6.206.1616.32 



4.^4.44 
4*98 5.04 

•5.59 5.6 S 



i.05 
1. 61 
2.18 
2.75 

3-33 

* ■ . ■ . 



Now by thefe Tables the mean Diameter of any 
Cask is thus found. 

Subtract the Head- Diameter from the Bung-Dia* 
meter then feek the Difference in the Table, ta- 
king the whole Inches in the firft Column, and the 
Tenths (if *any be; at the Head, ii» the Angle of 
meeting you have a Number, which being added 
to the Htad*Diameter, gives the mean Diameter 
fought, 



Example 
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Example. Let the Dimen(ion9 be as in the firft 
Problem of this Se&ien, the Difference of the Dia- 
meter is 8: In the Table for a Spheroid^ againft 8 { 
on the Side, and under o, I find 5.6, this added to 
&e Head- Diameter (v/>. 24; the Sum is 29.6, the 
mean Diameter fought. 

This being obtained, the Content of any Cask 
may be found by the Inftrument at one Operation, 
for which the Proportion is : 

« * 

Js the Gage-Voint is to the Cask's Length ; 
So is the mean Diameter to the Content* 

Example. The Length 40, and the mean Diame- 
ter 39.6 Inches. 

Set the Gage- Point for Ale- Gallons to 40 uponC,then 
againft 29.6 upon D, is 97.455, the Content in Ale- 
Gallons, which is the fame as was found by the firft 
Problem of this Section. 

Ifote, The three Tables above are earprefled in 
three Scales, and placed upon one Side of the Rule a- 
gainft the Line of Inches, by which the mean Diaw 
meter of any Casks may be readily found* 
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To find the Tillage of a Cash 

Problem VL # 

let Figure 2 1 reprefent a Cask pofited with 
its Axts e f, Parallel to tlx Hvrizm, in fart 

. " empty, the Surface of the Liquor cutting the 
Bung Diameter in S, fuppofe the whole Con- 
tent 97-455 Gallons, the Bung-Diameter 
a b, 3 2 Inches, the wet part s b, 24, the 
4rypartS&, 8; How many Gallons are con- 
tained in the Cask ? And tow many will it 
require to fill it full ? 

t?Of£ refolving this, and fuch like QueftioM, 
JT there is a Line of Segments on the Rule,' with a 
Line of Numbers to Aide againft it, and upon thefe 
Lines the Proportion is : 

1. As the Bung Diameter upon the Number $ } is to 
100 upm the Segments \ 

So is the wet or dry parts, en tie Numbers, to a 
fourth Number on thcSegments. 

2. As 100 upon ff 9 is to the Cask's whole Cement 
upon A ; 

± go is the fourth Number laft found to the AnfvoeK 



Example* 
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[ Example, 1. Set 31 the Bung-Diameter on the 
I Numbers, to ioood the Segments, then againft 8, 
fc-the dry Inches on the Numbers, is 15.5 on the Seg- 
E mentt. 

f s. Set 100 upon B, to 97.455, the Cask's whole 
L Concent Upon A, then againft 15.5 upon B, you 
hare 15.105 ujton A, and fo many Gallons it will 
take to fill up the Cask 5 this fubtra&ed from 97455, 
the whole Content, there xc&s (2.35, the quan- 
tity of Liquor in the Cask $ which may otberwife 
be fboai thus, having, fet 3% the Bung*Diameter to 
100 on the Segments, againft 24 the wet Inches on 
the Numbers, you hare 84.5 on the Segments. 

As 100 uf$* B, it to 97.455 up$n A ; 
£W* 84.5 upm B, to 82.35 upon A : the fame as 
abe?e. 

Ntte* The Line of Segments on this Rule is made 
for a Spbcroidy and is therefore more exa& for all 
Bulging Casks than the Table of Segments, which 
are proper only for a Cylinder. 

The following Tables fliew the Ullage of two fe- 
veral Casks in Gallons and Quarts : They were made 
by drawing out the Liquor by an exa& Wine- Qua rt, 
and the dry Inches taken by an Inft rumen t proper 
for that purpofcu 



I 



*4 J4hlejhemng the Vtla&e ofaC*s\i* Gallons and £****<> the 


Length of the Cas\is 37.3 Inches > the 


Bung- Diameter 26*. 5, 


the Head-Dumeter 25, *nd the Content 100 Wine-Gallons. 


Dry \GaII. tf\ 


Dry ]G*U. &\ 




Drj IG42/. * 


Inches. \2»*rts\ 




Inches, \guarts. 


^ 


Inches. \gu*rts. 


0.7 1 


1 




6.19 1 13 2 


xo.98 1 32 2 


1. to 


l 




6%33 14 


11.09 


33 


1.40 


3 




£.48 


14 2 




11.20 


33 * 


1.62 


t 6 




6.62 


^5 


* * 


11.31 


34 


1.81 
2.00 


' V 


6*.7<5 


15 2 


11.42 


34 * 


I 2 




&90 16 
704 I \6 1 




11.53 


3? 


1.16* 


1 3 






IX. 64 


35 2 


2.30 


2 

i 1 




7.18 


17 O 




11.75 


36* 
^6 2 


1.44 


7.32 


17 1 


11.86* 


2.57 


l 2 




7-4©' 


18 




11.97 


37 


2j69 


2 3 




7. to 


l8 2 




12.08 


*7 * 
38 


2.80 


3 




7-73 


19 




12.19 


2.9 1 


3 1 


7.87 


19 2 


12.30 


38 2 


3.01 


3 * 




8,00 


20 




12.41 


39 


3-« 


3 3 


I 8-14 


2o 2 




12.52 


5* 2 


3.20 


4 




9.26 


21 V 




12.6*3 


40 


3.30 


4 l 


8.39 


21 2 


12.74 


40 2 


* 3 2 


4 2 




8.52 


21 




r2.$5 


4,1 


3.48 


4 3 




8.6-5 


22 2 




12.96* 


41 1 


_i-57 
3.6* 


f 


X 


8. 77 


23 




13,07 
13.18 


42 


5 1 


8.90 


23 2 


42 2 


3-73 


5 i 




9.02 


24 O 


, 


1 3 28 


43 


381 


5 3 




9.14 


24 2 




n.**9 


43 2 


389 


6 c 




9.25 


25 O 




13.49 


44 


4.05 


6 2 


9.58 


2J 2 


13.6*0 


44 * 


4.21 


7 c 


• 


5M<> 


26* 




13.70 


4? 


437 7 2 




9.62 


26* 2 


• 


13.81 


45" 2. 


4-53 1 8 c 




9.73 


27 O 




13.92 


46* e 


4- 6*9 


8 2 


9.85 


27 2 


14.02. 


46* 2 


4.84 


9 




9-96 


28 O 




14.12 


47 


4.99 


9 2 




10.08 


28 2 




1423 


47 2 


5.Tf 


10 




10.19 


29 O 




M-*n 


48 


5.30 


10 2 


10.31 


29 2 


14.44 


48 m i 


547 


11 




10.42 


30 O 




'454 


49 


f .60 11 2 




10.54 


JO 2 




14.45 


49 2 


T-75 1 


n 

ii 2 

H ol 




10.6*5 


31 O 

31 2 

22 O 




'4 75 


50 


5-9o | 
6.04 i 


10.76* 
10.87 







Sea. IX. Of Cask Gauging. 



HI 



V 



A Table fhewing the Ullage of a Cask tc 
every half Gallon, the Length of th< 
jCask is 30.8 Inches, the Bung-Diametei 
25.5, the Head-Diameter 22.5, and th< 
Content ^4 Wine-Gallons. 



Dry (Gall, 
and 
fncb.lQuart 



.80 
1.25 

1.60 

1.91 



2.17 
240 
2.63 
2.8 s 



1 
1 
2 



2 
c 

2 
C 



3.O7 
3.28 

3-49 

3.69 



2 

3 

3 
4 



4 

5 
6 



3.89 

4.08 

4.27 
4.65) S 



6 

7 

7 
8 



I 484 
5.03 

S.21 



9 

9 
10 



5.4010 
5.58 11 



2 

2 
o 



2 
o 
2 
o 



2 
O 
2 

O 



2 

O 
2 
O 

2 

O 



• 



Dry IGall. 

i*nd 
Inch. 



9-*V - 
9.43|*2. 



{ Dry (Gall. 
and 




12.31 30 

1 2.47 13 1 

2.64I3 1 
12.80*32 
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The Casks by which thefe Tables were made, were 
a Brandy Punch ion, and a Brandy Hogfliead, both 
from Bourdcaux : The Tables will ferve indifferent- 
ly for all fuch Casks, whofe Diameters, Length, and 
Contents are the fame with thefe, and are fo plain, 
that they reed no Example to fhew their ufe ; for 
againft the dry Inches you have the Gallons and 
Quarts that the Cask wants of being full, and if the 
Bung-Diameter be more than half dry, enter the 
Table with the wet Inches inftead of the dry, it 
fhewt the quantity of Liquor in the Cask : Thefe 
Tables may by Proportion be converted into Lines, 
and put upon a Rule. 

By what hath been already faid, 'tis cade (I pre- 
fume; to find the Ullage of a Cask wbofe Axis is 
pofited Parallel to the Horizon : But left this Trift 
ibould be thought imperfeA, I (hall here iftfert a 
Table of the Segments of a Circle, and alfo flew 
their Conftru&ion and Ufe. 
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The ConfiruBion of the Table of Segments^oJ 

a Circle. 




In the Figure here before us, all that part or por- 
tion comprehended within the Right Lines DB and 
BF, and the Circular Line FED, is called the Seftor 
of a Circle, FDG is the Cord of tbe Segment, 
GE is the Verfed Sine, and GB the Complement 
thereof, ABC is the Diameter of tbe Circle, which 
her*-wefappofetobe 2. " 

Now, if the Diameter of a Circle be 2, the 
Length of the Circumference is double the Area of 
the Circle, for the Circumference is 6.2831852, 
and the Area 3.1415926 ; hence it evidently fol- 
lows, that the Length of half the Arch of any Seftor 
of this Circle, is equal to the Areaof tfoat Sector, 
aftd fas fiial] be proved anon) the Natural Sine of the 
faid half Arch is equal tat he Area of the Triangle 
iri that Sector. 

Now, the Area of the Triangle^ taken from the 
Ar«a of the Sector, leaves the Area of the Segment. 

Example* 



Se&. IX. of the Table of Segments. i % i 

Example. Let it be required to find the Area 
of the Segment FED<3, whofe vcrfed Sine G £ 
is .4. 

1. 7b find the Area of the Se&or. 

» 

In order to which we muft fir ft know the Quantity ' 
of the Angle at the Center, an£ that is thus difco- > 
yered. 

Seek the Complement of the verfed Sine in the . 
Table of Natural Sines, the Degrees and Decimal 
Parts (or Minutes; thereunto belonging are the Co* 
fine of half the Angle at the Center* 

Thus B E x, — G E. 4= BG. 6, this found in the 
Table of Natural Sines* gives 36 Degrees and 87 
Parts, the Angle ABF, its Complement is 53 i- 
13'. the Arch FE, which doubled is 106 L 26U 
the Arch of the SeAor E E D, that is, the Quan- 
tity of the Angle at the Centers. 

Now to find the Length of any Number of De- 
tees, ( that is, the Length of any Arch ) of this 

ircfe. Say, • 

As 36O) tte Degrees in the whole Circle, to 
6.283 1 854,1k Length of the whole Ctrcu 01 fcrenu- y 
So is i y to .01745329, the length of one De- ., 

£re*. 
And this is a common Multiplicator for any Num- 
ber of Degrees, fo the Degrees in the Arch FE, 
*?• *3v*3> 'fcdng Multiplied by .01745329 gives 
.92727787-, ^he Length of the Arch FE, that is, 
the Area of the Se&or BFED, which Was required. 



s 



* \ 
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n.Ttfimitkf Ana of the Triaaglc B FD. 

The Diameter being .2, I fay, half the Natural 
Sine of the Angle at the Center, when the fa id An- 
gle does not exceed op L when it does tljen half 
the Natural Sine of its Complement to iSoj'is equal 
to the Area of the Triangle in the Se&or. 

There Jn the 5ecTtor BFEE>, the Angle at the Cen- 
ter is it>6\26, iti Complement to i$o is 7VTI* 
whofe Natural Sine by the Table is .96^ the half of 
this is .4^ the Area of the Triangle BFD, which 
was required. j 

TRe-mitlraif Whfclt'dtjth thus appear, BF is ;r, 
BG is .6. etgo'GP fa .8, for BFq— BGq:=FGq 

But PG A Multiplied by BG .6 giver .48 tfie . 
Area of theTriangle BFD as before, Then 

Frbtrt tfce Area of the Seeler BFED'92727787 
Take the Area of the Triangle BFD-4800TOO0 

THert icmarns the Areafcf the SeW- ? • ,„ A « 0* \ 
mentFEDq -Lj *Mm*l , 

But feeing in all Tables Shewing the Area's of the 
Segments of a Circle, it is fappofed the Area of the 
whole Circle is Unity, the foregoing Table was 
made by this Proportion. , 

f As: the Areajutbat Cirffc wfiofe Dtefniter is i * 
W V *!• i4*Wtf»'i* to the Seamen* of iny part of ' 
that Diamtfer 1 : ' f * : \' iT ' 

& is t fthc fuppofe* Area of another' Circle) to 
the Segment of the like part of its Diameter. Thus,- 

As 3*1415926, is to .4472778 the Segment laft 
fouxid. 



, Se<a> IX^ of th* 'table of Sfgmtms. ' 1*5 - 

f Ssb iia + iMijy the $eg**m tnitoring to tb» 
[ vcrfed Sine *o, in the Table* 

For as the verfed Sine of the firft Segment* vtfc 
i GE was .4 that is f- of the Radius ££ ; 
► So 20 the verfed 'Sine of this laft Segment is \ of 
the Radius, 0/ the Table. ," 

Tfc Ljfc 0/ >fc TJ^BLE of Segments, 

fc to find the Ullage or Quantity of Liqqos re- 
; mainicg £ n a Cask, whofe Axis is polked Pavaikl to 
i the Horizon, the Surface of the Liquor cutting the 
! Heads of the Cask, and for this the Rule is} 
I To the wet dQKry Inches of the Bun^-Diameter 
! add a competent number of Gypfoera, then deride it 
I by the whole Diameter, the<}Uotient found ; in? the 
[Table under the Title VS. gives a Segment, l^which 

multiplied by the whole Content of the Cask) the 
, rWuA ihews- the qyajififty of Liquor in the Cask, 

if the, Pi?i4*n4 wan tike wetlncbet, or tha Ullage 

if i^ was thfl 4r# ■-■••. 

Example. Let there be a Cask in the form of a 
Cylinder^ wtjqf* Jjt^rftiftBlttff .i*?> fnfih«> the 
dry part 12, and the Content of the Cask 108 Gal* 
Ions : ^ojfftgaany QaJJeKw-afce waafciog to.fili up tfce 
Qask? 

j2- pirWp4 hy .31 qtio|e# %f> % . which sound ifedb*. 
tabje iidoVm? VS gives 3341.1 da* Segment *tju1fi» 

I plied? by ic&Ohe whole CoAteo* of 5 tfceCasfcJshe^ 
froiwft is $5. ab4 Romany Gajtans: thfc^aik want* 
•f hipg fall. - - . ; 

«&>$«,, (fa Cask he in the form of a Cylinder, be 
qear that Figure^ the Table will.g£?etbe Ulkg* mojre: 
exactly than the Line of Segments on the Rule: 
< G 2 But; - 
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bbtif the Bung-Diameter be muck greater tnan the 
Head-Diameter, the Line of* Segments is truer 
than the Table/ 

Problem VII.- : Figure 43. 

7for* ^ Gwife fuppofed to be the middle 
Fruflum of a Spheroid, ftanding upon one 
Heady with its Axis Perpendicular to the 
Horizon, the Dimenjiom 



* % 



CEH Length . fo*t 

Are<AB Bung-Diameter-— ^20 ^Inches, 
. cG D Head-Diameter-" £ x 6 , 

To calculate any Diameter betwixt the Bung and 
Head (fuppofc SV) and by fuch Diameter to find 
the Quantity of Liquor in the Cask when part is 
empty. 

I. To find the Di+meter the Rule if, 

From the Square of the Bung-Diameter (A B) 
fubtra& the Square of the Head-Diameter (CD) 
aad divide the Square Root of the' Remainder by 
half the Cask* Length (EO) ; then multiply this 
Quotient by the Number of Inches, that the Dia- 
meter fought is diftant from the Bung, and call this 
Product your Subducend. Lattly, from the Square 
of the Bung-Diameter, fubtraft the Square of your 
Subducend, the Square Root of tike Remainder is 
the Diameter fought. 

Exam pic* 



Seft. IX. Of Cask Gauging. * % 1^5 

Example. Let it be required to find die Diameter 
SV, which is fuppofed to be 6 Inches diftant from 
AB y the Bung- Diameter. . 

The Square C Bune-Diaam*? is «... ■ 1 - 400 
of the i Head- Diameter is - . ^6 



9m 



The Remainder £•■ % i v 144 

Whefe Square.Root is 12, this divided by half 
the Cask's Length, vi^ ti, the Quotient is x, tbw 
multiplied by 6, gives" 6 for the.Sabdiicenct 

Square of the Bung-Diameter — ■ ' ■ ', ■■■ ^qq 
Square of the Subducend — — — - — J 3$ 



•mmmm 



There remains ■ n ■■ ■ ■■■ . 364 

Which .is the Square of the Diameter SV, its 
Stuart Rqotis 10.07878., theDiametjr it felf j bu$ 
the Square of it it fufficient for our pfrpofe. 

1 

z. 7b\fini the Quantity of Liquor $m tbs Cash 

Having found the Square of S V, the Diameter « 
of the LiquorVSurfacc, the Quantity of Liquor is 
cafily attained : 

For by the Rule laid down in the firft Problem 
of this Se&ion, the whole Content of the Cask will 
be found to he 23.53a Ale-Gallons, the half of 
this is M.j66 y for the Content of the lower half* 
Ant B, and by the Rule now cited, the Content 
• of the part ASVB will be found to be 6484 
Gallons. 

G 1 For 



3-atf 



Oj : Cask<* attgfog. 
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Vbt the Square of AB is > ' ■■■ ** « '- l 
The Square of S V is- ■■ ■ 



t m-m. 



m*~+m^ 



400 

.3^4 



Sam is •■ 



. — 7^4 

Half Sum is ■ ■ i * nm *■» i •«■ nn i> 582 

Half the Difference .of tteSq*u$c is xtf 

Sum ^f theft i s ■ ■ « ■■ ■ ' ■■ ■■ " ■ ** ' • 1*64. 

This multiplied by.<g,,v/£. 6, gives 6984, aad 
thh divided by 1077 Quotes 6,484, the Context 
of the part ASVB, as above ; frow tins added" to 
the Content of the lower jmI^w^ ,tj 1.766, jgives 
j'S/^*, and fo many Gallons are ia.tjic Easfc,* If 
this be talcen from 43.532, the vvhole Content, there 
ireRs 5.282, and fo many Gallons ace required fdU 
«p*he Cask: for this 5.282 'Gallons, is the Content 
of the part SCD V.. 

If the Cask were left than half full, the Ullage 
Bright be fbutt by the fame method, and that {ub» 
tracked from the whole Content leaves the Quantity 
of Liquor in tbe Cask. .,.,,.. 



SECT. 



Of Gauging of Worn* &c. 127 



mm**m—*mmimmmpmf*mm 



§ * 



SteCT. X 
Of Gauging of Wartt m optnVtffek. 

FO BL thk purpofe there ire two Ones plated 
00 the under fide of the two Sliding Pieces of 
the Jtulf, which being Kb plain atid -obVioat 
as sot to need any Defcriptiun, I fhaH proceed to 
flttw thetr Ufe, whlifb is to find bow many A1e*Ga?- 
ions, and Hundred parts of a Gallon, any fmsrll 
Tub, or fuch Jtske open Yeftl (from tz to^6 Inches 
Diameter/ trill contain at anefnch deep ; to pop- 
4form which obfenre the following Dlre&ions^ • . 

£> Let tie Sliding KereC B, to pjn'4 *feft 



wytwo oppofte (icks-of the Tub or Veflfcfl, 'flsen 

what Dtrftions (bath upon the Line of Gallons a*nd 
Line of Inches upon the Sliding Piece) are tot \>y 
the end of the Rule, for that Point doth ftew the 
Diameter of the Tub in Inches amd tenjthrParts upon 
one Line ; and upon the other, how many Gallons 
and hundred parts It will contain at one l^ch* deep. 

Thus whchtJhe end of the Ride cue* 15.4 on tht5 
Line of Inches, it alio cut* o Gallons -5 tenths on 
the Line of Gallons 5 in like manner, when it cuts 
21 on the Inch Line, it will at the fame time cut 
Tto jon the Line of Gallons $ that is, 1 Gallon 
ana .23 hundred parts; and fo much will a Tub 

Q 4 of 




1 28 Of Gauging of Wms Setf. X. 

of 21 Inches Diameter contains at one Inch deep. 
And thus you may draw o it this Piece to 24 Inches 
and an half, and then the end of the Rule will cut 
1.673 on tDC Line of Gallons. 

Now if the Diameter of the Tub be more than 
24.5, pin this Piece at 24.5, and then draw out the 
other Sliding Piece at the other end, where you 
will find, that when the end of the Rule cuts 30 
Inches, itwillalfo cut 2.51 Gallons; and thus you 
may draw out this Piece to 36 Inches, where you 
will find 3 Gallons, 6 tenths and more .' Note y In all 
thefe Cafes 'tis the Area only which is Jbaght, the 
Inches do alfo ihew the Diameter, but this is to make 
the other more plain. 

Now the Tubs or Veflels which Victuallers com* 
tnonly make ufe of for cooling their Worts, and 
working their Ale, are generally Cylindrical or Co- 
nical, and in either of thefe the Bafes are Circular 
or Elliptical. *> 

Ttfft of fucb at are Cjlimders, *r tear that Form. 

,v_ V$he Bafes of a Cylindrical Tub be circular, the 
^^fcule fhv* -the Area or Content at one Inch deep by 
Infpe&ion, fas above) this multiplied by the Depth 
of the liquor gives the Content. 

For inflame* . 

Admit I come to a Tub, and (by the Rule J find 
the Area to be 1 Gallon 4 tenths, and the Depth of 
the Wort 7 Inches and an half : 



Multiply 



s. 



Scft. X. in open Vejfeh. %%p 

Multiply the Area ■ ^ , 1,4 

by the Depth, v/fr ■ ■ ' > 7.5 

7Q 
98 



The Product is — . m 10*50 

That is, 10. Gallons and an half, which is the 
Content fought. 

But this Content may be found without tbe 4 Pen, 
for having the Area and* the Depth, you may mul- 
tiply the one by the other, by the Rule : Thus, 

Set f upon B, to 1,4 the Area upon A ; then 
againfi 7.5. the Depth upon B, you have 10*5 upon 
A, the Content as before. 

If the Vcflel be Elliptical, take thecrofs Diameters 
in the middle of the Depth ; as fup|>ofe the kmgefit 
Diameter is 60 Inches, and the fliorteft 40 5, fay, 
As 359 is to one of the Diameters \ 
So is the other Diameter to the ,Area, 

And by this Proportion on the Lines A and B, the 
Area of the Ellipfis above-mentioned will be found 
to be 6.68 : For, 

jfs 359 upon B, is to 40 upon A ; 
So is 60 upon B, to 6.68 upon A. , 

This is the true way of finding the Area of an El- 
lipfis. But in final] Elliptical Tubs you may find 
the Area with lefs trouble: Thus, . 

Find ^by drawing out the Rule), the Area of > the 
longeft Diameter, and in like manner the Area of the 
fliorteft Diameter, half the Sum of theie two is the 
Area fought, 



5 
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tor Inflame. 

Sijgpofe the Area of the longeft Diameter he 3.62 
And the Area of the fliorteft.* 2.^ 

* "The Sum is— 1 ■ 6.13 

Thclialf is ■ ■ 1 ■ . 3*o6$ 

The »A*««, required, which is rtty near the truth ; 
for if you work by the- former Rule, yon will find 
♦the -trtie Area to be 3.008. 

&"*#tyy fir Conical Vtfiih. 

When the Diameters at Top and Bottom differ 
not above 4 Inches, you may -find the Area in the 
rmdxtte of the -Depth, by drawing out the Rule as a- 
fcojre dire&ed, and this Area thus found isrtry near 
a tidenjean for th* whole Tub. 

Example Let the Diameter at the Bottom of a 
Conical Tu6 be 24 Inches, and the Diameter at the 
Top 98 Inches, in the middle of the Oepth of this 
Tub you will find (by the Rule) -the Diameter 2* 
Inches, and *he Area \M Gallons. 1 

And for fuch Conical Tubs (or TansjAtfhafeDia- 
"Bfcters are above j6 Inches, if they tie. irear a*Cyli.n- 
^4er, one" mean Inch will he Sufficient;. 

But for fuch as are much Conical and great, you 
way find the whdle Content by Problem V. Se&. VIJ. 
4And if -you defire to Inch any fuch Tun, obferve the 

cWreaions in Problem I. -Be A. -V III. 

,. . . * 

'i There are yet another fort of VefTels which Vi£u- 

^)[3ers do frequently ufe to work their Ale in, and thefe 

***e part of a Butt or Pipe fet upon one Head, the 

other being cut off. The 



Seft. X. in open Veffelf. i % t 

Tie »Jbole Content .of xheie may J* (bund by 
Ptohkjo VU. SeftiAoJX, 

I have obferved in fevcral Places they cool their 
Worts in Brafs-Pans, whafe Diameter is about 30 
Inches, and Depth 10 or 12 Inches ; but thefe are 
commonly deeper in the middle by an Inch or two, 
tbanat the Side.- , ' 

In fuch VefTels as thefe, if. you take (with the 
Rule; the Area of the Liquor's Surface, and multi- 
ply it by the Depth taken within 3 or 4 Inches of the 
Side, toe Prodig wiH be the Content very near the 
truth. . 

And for round Bowls, which are like the Segment 
of a Globe, if you multiply the Area of the Liquor's 
Surface by balf th^ Depth, it girts the Content near 
trough in Practice: But in focb Cafes as thefe, £x« 
pertewe will be your beft Tutor. 

But that I may sot be wanting to the itieaneft 
Capacities, I have here inforted a very ufcftil Table, 
ftewmg the Area's of Circles, aad Contents of Cy* 
linden in Ale -Gallons, 
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THE 

Explanation and Ufe 

o F T H E 

Table of Cylinders. 

THE Table conGftsof two Parts: The firft 
Jhews the Area's of Circles, and Contents of 
Cylinders from ii to 42 Inches Diameter, 
and from 1 to 10 Inches deep, (and by Addition, to 
any other Depth whatfoever.) The fecond Part m 
lhews cmly the Area's of Circles from 42, to 156 
Inches Diameter* 

In the firft Part of the Table, the two firft Pages, 
(and fo every two next fucceedingj contain 10 Co- 
lumns ? In the firft of winch you hare the Diameters 
of Circles beginning at ift, and continued down (in 
the faid firft Column on every left-hand Page} in 
Inches and Tenths, to 42 Inches. 
r The other Nine Column* are numter'd at the 
Top, 1$ 2, 3, 4, &c. to 9. In the firft of ttiefc 
under 1, you have fagainft their re fpe&ive Dia- 
meters) the Area's of Circles (or the Content at 
1 Inch deep) to the hundred thoufandth part of an 
Ale- Gallon. 



U 
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In the next Column under 2, is the Content at 
2 Inched deep ; under 3, the Content at 3 Inches 
deep ; and fo on to 9 inches deep in the lift Co- 
lumn under 9. 

Thus if the Diameter of a Circle be 29.6 Inches, 
the Area i$ 24401 Gallons, the Content at 1 Inch 
deep. And if the Diameter of a Cjlindtr be 29*6 
Inches, 



The Cen- | 5 



Inches 



r *m 

7-3*1 

9 7* 
12.20 I 



tent at J 6 S>Deep is^ 14.64 \GaUons. 

8 19.52 

1.9 J WotfJ 

Jfate, If the farmer Cylinder of 39.6 laches 
Diameter, 



20 
30 



48.8 I 
,_ Inches H'* J 

I 195^1 

t219.6j 



6O 
70 

So 
L90J 



For the Content of any Cylinder at % Inches, 
and 20 Inches deep, is exprefs'd by the fame Fi- 

fures \ but as 20 is ten times 2, the Area at 2 
nches deep muft be made ten times greater, 
which is done by only putting the Prick, or Point 

one 



134 *^ )e Explanation and ZJfe 3 &c 
one place more towards the Right-hand. Pram 
beige nhe Ufc of this Table is obvious, as may fur- 
ther appear by the foflo wing Example. 

7bert is a Tarn in 4he form of a Cylinder the Dia- 
meter is 29.6 mmA the Depth 27.B Indus, vobat is tic 
Content in Gallons ? 

At 29.6 Inches Diameter, 

' 20 Inches deep Is ■ ■ ■ ■ ■ ■' 48.80 

7 Inches deepis — ■— 1 17.08 

.8 of an Inch deep is ■ . 1.95 

27.8 Contest fought is ... 67.83 

If the mean Diameter of your Tun be above 42 
Inches, find it in the firft Column of the fecond part 
t>f the Table, for againft the whole Inches of your 
Diameter in the fide of the Table, and under the 
tenths (if any be) you have the Area or Content at 
one Inch deep ; this multiply'd by the whole Depth, 
gives the Content of the Tun ; but this is fo plain 
it needs no Example. 

And for Casks* fi nd the mean Diameter by the 
Direction given in Page i»> and then by the 
Length and mean Diameter the Content is found as 
above, - 

So if the Length of a Cask be 30 Inches, and 
the mean Diameter 23 Inches, the Content 'will be 
found to be 44.1 Gallons, for againft 23 the Mean 
Diameter, and under 3 is 442. Now if 3 be 30* 
442 wijl be 44,2, the Content fought. 



TABLE 
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CYLINDERS,. 

Fropi « 2,t0 4 1 Ipcfies jDiametet 
a»d from 1 , to ^ jjnches Deep: 

* - ■»- » 

Very liieful in (gauging «f ' 

. ! 

Small Tans and <Iafcks ; 
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Veffels to the Tfeoufattdtji 
,I^Ut of a Gallon, Alq-Me^- 

: 'ftu&; : :■.:..-...!' 



6 A Table of the Areas of Circles 



Iam.in . 


DEPTH. 


1 


ichei. 


1 | 


2 1 


3 « 


,4 


ia.o 


0.4011 1 


0.80 1 


1.20 | 


1.60 | 


•» 


0.4078 I 


0.81 1 


1.22 


1.63 


• a 1 


0.4146 1 


0.83 I 


1.24 


1.65 


•3 


0.4214 1 


e.84 1 


1.26 


1.69 


.4 


••4*82 ) 


0.86 1 


1.28 J 


1.71 


•5 


o.435a 


0.87 


I.30 


1.74 


.6 


0*4422 


0.88 


I.33 


i-77 


•i 


0.4492 


0.90 


t-35 


1.80 


0.4563 


0.91 


1.37 


1.82 


•9 


0.4635 


0.93 


i-39 1 


1.85 


13.0 


0.4707 


0.94 


1.4 1 


1.88 


.1 


a 47 80 


0.96 


1*43 


1.91 


.2 


0.4853 


o.97 


1.46 


x.94 


•3 


o.49*7 


0.98 


1.46 


1-97 


.4 


0.5001 


1. 00 
1.01 


2.00 


•5 


0.5076 


1.52 


2.03 


.6 


0.5151 


1.03 


M5 


2.06 


:? 


0.5227 


x.04 


*-57 


• 2.09 


0.5304 1 


1.06 


1.59 


2.12 


•9 


0,5381 


.1-08 


1.61 


2.15 


I4.0 


0.5459 


1.09 


1.64 


2.18 


• 1 


o.5537 


I.XI 


1.66 


2.21 


.2 


0.5616 


I.I* 


i t 68 


2.24 


•3 


0.5695 


I.I4 


1.71 


2.28 


.4 


o.5775 


1. 1.5 


i«73 


2.31 


•S 


0.5856 


1.17 


1.76 


234 


.6 


0-5937 
0.6018 


1.19 


1.78 


2.37 


■i 


1.20 


1.80 


240 


0.6iop . 


1.22 


1.83 


544 


•9 


0.6183 


I.24 


i.8$ • 


247 
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Diam.il 
Inches. 



T>^ P 



15.0 

« 

.1 

•3 



•5 

% 

•9 



16.0 
.1 

•3 



•5 

.6 

•7 
.8 

£ 

17.0 
• 1 
.2 

•3 

•4 



•5 

.6 

•7 
•9 






0.6266 
0.6350 

Q.6435 
0.6520 

0.6604 



1 



0.6691 
0.6778 
0.6W5 
6.695 * 
0.7041 



0.7130 
0.7219 
Q.7309 
0.7400 
0.749 1 



0.7 5.8 2 

0-7654 

0.7767 
Q.7861 

o.7954 



0.S049 
0.8144 
O.8239 
0.8335 
0.8432 




0.85.29 
6.&61J 
0.8725 
0*8824 
0,1*924 



152 

J-53 
M5 
M7 
1.59 



1.61 
1.63 

1.64 
1.67 
I.69 



1.70 
1.7* 
i-74 

1.78 



2.27 


i 3»«>3 


2.30 


. 3*07 


2.33 


3.10 


2.36 


3.14 


2.39 


1 3.18 


2.41 


3.22 


2.44 


3.26 


2.47 


3.29 


2.50 


3-33 


2.5.3 


! 3*37 



2.56 

2.$ 
2.62 

2.65 

2.68 



» . ■'■ .■ J ' ^~ I ~ 
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t 



unun 
nches. 



I 



DEPTH. 



*8.o 
•t 
.2 

. *3 
•4 



.6 

•7 
.8 

•9 



*9-Q 
a 

•a 

, »3 
•4 



"■ 



•7 

•8 

•9 



51P.O 
• I 
.2 

•3 
«4 

•5 

.6 



:I 



0*9024 
0.91 24 
0.9225 
0.9327 
0.9429 



0.9532 
0.9635 
0.9739 

; °-9*43 
0.9948 




•C054 
.•160 

-0267 

.0374 

0482 



o$9% 
.069 

•080 

.0918 

• 1020 
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144 ^ 'fable °f f ^ e Areas of Circles 



Oizm.it. 
Inches^ 



I 



24-0 
.1 

.2 

•3 

•4 



•1 
.6 

;l: 

•9 



25.0 
• I 

.2, 

•3 

•4 



DEPTH. 



•5 

.6 

•7 
.8 



26.0 
•1 
.2 

•3 

•4 



•5 
.* 

•7 
.8 



1.6042 
1 6176 
1.6310 

1.644$ 
1.6581 



1.6717 
1.6854 
1.6991 
1.7129 
1.7167 

1.7406 

1.7546 
1.7686 

I.7827 
1.7968 



I.8lI0 
1.82^2 
I.839J 
I.8538 
1.8682 



1.8827 
I.8972 
I.9H7 
f.9264 

i«94U 

I.9558 

1.9706 
1.9854 
2.0003 
2.0153 



3.21 

3.23 
3.26 

3.29 
3.32 



3-34 

3-37. 
3.40^ 

3-43 
3-45 



34* 

3-5 1 

3-54 
3-57 
3-59 



3.62 

U' 

3.6 

3-7J 
3-74 



3-77 

3.79 
3.82 

3.85 
3.88 



3.91 

3-94 

397 

4.00 

4.03 



4.81 
4.85 

4-S9 
4*93 
4-97 



5,22 

5.26 

5-3i 
5*35 
5-39 



5-43 
5,48 

5.53 
5.56 
5.60 



5.65 
5.69 

5.82 



5.87 
5.91 
5.96 
6.00 
6.05 



4 



5.01 

5.06 

5.14 
5.18 . 



6.42 

647 
6.52 
6.58 
663 



6.69 

6.74 
6.80 

6.85 

6.9r 



6.96 
7.02 
7.07 
7.13 

7.24 
7.30 
7.36 

7-42 

747 



7-53 

7-59 
7.65 

7-7* 

7.82 
7.88 

8.00 
8,06 



■w 
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tq6 A Table of the Areas of Circles > 



Diam.in 
inches. 



27^> 
a 

•a 

•3 

•4 



DEPTH 



•5 
.6 

•7 : 
•9 



2S.O*, 
•I 

•3 

•4 



•5 

.6 

•7 
.9 

•9 



*9'<? 

.2 

•3 



u 



if- 

.6 

% 

•9 



2.0303 

20454 

2 06C 5 
2X757 
2,0909 



2*to6a 

21 215 

2.13*9 
2.1524 
2.1679 



.2.1*31 

2**9?ft 
2.214* 

2.230$ 
' 2.2463 



2.2621 

■ 2.2780 
2.2940 
2.3 100 
2.3261 s 



*• 



2.3422 
2.3584 

2.37*4<* 
2.3910 

2407* 



I 



24237 
24401 

24<*7 
24712 

24899 



4.06 
4.09 
4.1 1 

4-15 
4. it 



4.21 

424 

4.27 
4.30 

4-33 



4-37. 
4.40 

443 
4.46 

449 

4-?2 

4$6 T 

4 $9 
4.62 

4-6? 



4-tft 

472 

4-7* 



4.81 

4.9J 
4.91 1 

ta 



6.09 
6.14 

6.18 

6.23 
6.27 



6.32 
6.36 
641 
6.46 

6.50 



6.55 
6.60 
6.64 
6.69 
6.74 



6.79 

6.83 

6.88 
6.9* 
6.98 



7.03 
7.07 
7.12 
7.17 
7.22 



7-27 
7.32 

7.37 
742 

747 



8.12 
8.18 
8.24 
8.30 
8.36 



** 



8.42 
8.48 

8.61 

8 i 6 L 
8.S0 

8.86 
8.92 

ifl 
9.05 
9.11 
<p.i8 
9.24 
9»3P 

9-37 

943 
9.50 

9.56 
9»*3 
9.69 
9.76 

9.83 
9.96 
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148 A Table-of tl* Areas rf Grclet, 



**• 



Diam.in 
Inches. 



30.0 
♦1 
.2 

•3 
•4 



DEPTH. 



•5 

t. 

•9 



31.0 
•1 

.2 

•3 



•5 
.6 

•7 

.8 



32.0 
•1 
•2 

«3 
•4 



1 



•9 



2.5066 
2.5233 
2.5401 

2-5570 
2*5739 

2.5908 
2.6078 
2 6249 
2.6410 
2.6592 



2.6764 

*-$93$ 
2.71 1 1 

2.7285 

2*7460 

27$31 
2.7811 

2.7987 
2.8163 
2.8341 



2.8519 
2.8698 
2.8877 
2.9057 
2.9237 



2.9418 

2.9599 
2.9781 

2.9963 

3.0148 




11.77 
11.84 

11.91 

11.98 

12.06 



r, 



and Contents of Cylinders. 



149 





DEPT. H. 




5 ' 


6 


7 


* 8 


9 


? *M3 


15.04 


17-54 


20.0< 
) 20.18 


22.56 


12.62 


15.14 


17.66 


22.71 


; 12,70. 


25.24 


17.78 


20.32 


22.86 


12.79 


15*34 


17.90 


30.46 


23.01 


12.87 


- 15-44 


18.02 


* 20.59 


23.17 


12.95 


15-55 


18.14 


20.23 
20.86 


. 23.32 


: 13.04 


M-<*5 , 


v l l^ 


' 23.47 


13.12 


M-75 


18.37 


2I.OO 


23.62 


13.2I 


15.85 


18.49 


21.14 


23.78 


: *3-3o 


M-95 


18.61 


21.27 


2393 


% x 3.3» 


16.06 * 


l H* 


11.41 


24*09 


13.47 


1 6.1 6 


18.86 


21.55 


24.25 


13.56 


I6.17 


18.98 


1 21.69 


24.40 


13-04 


16.37 
16.48 


19. to 


» 21.83 


*4-5* 


13-73 


19.22 


21.97 


\ 24.71 


13.^2 : 

13.91 


16.58 


19*34- 


' 22.10 

« 


i4.8> 


16.69 


19.47 


21.25 


1 25.03 


13.99 


16.79 


19.59 


22.38 


2^.18 


; 14.08 


16.90 


i9.7i 


22.53 


25-35 


14.17 


17.00 


. 19.84 


22.67 


1 25.51 
r.5.67 


14.26 


17.11 


19.96 


?2.82 


14.35 


17.22 


20.09 


22.96 


2^.83 


14.44 


17.32 * 


20.21 


23.10 


25-98 


14*53 


17.43 


20.34 


23.24 


26.15 


: 14.62 


17.54 


20.46 


*3-3$ 


26.31 
26.48 


; 14.71 


17-05 


20.59 


23-53 


14.80 


J7-7* 


20.72 


23.68 


26.64 


- 14.89 


• 17.37 
17.98 


20.85 


23.82 


26.80 


14,98 


20.97 


23-97 * 


26.97 


^15«07 


28.09 


21.10 


- 24.it 


1 27.13 



H 



I Jo A Table if tht -Anal of Greta 



Inches. 


Dtp 


T H 




« 


■2 ■ 


"' '3 




33 


o 


3-0330 


&07 


9.10 


12.13 




* 


3.0514 


6.10 


p.r5 


12.21 




2 


3.0698 


6.14 


0-2I 


12.28 




3 


3.0884 


6.18 


9.26 


12-35 




4 


3.1069 


6.21 


9.33 


1243 




1 


3.1256 


6.25 


93* 


11.50 




6 


3*1443 


629 


943 


12.5U 




7 


3.1630 


tf.33 


♦■49 


1 2.6*5 




8 


3.1818 


tf.36 


9-55 


J2.73 




9 


3.2196 


6.40 
«.44 


9.60 


■i 2.80 ;. 


34 


o 


9.66 


12.8S 




I 


3.2385 


6.48 


9-71 


11.95 




2 

3 


3.3576 
3.376a 


6.51 


9-77 
9.83 


1 3-03 
13.11 




4 


3.1953 


"•59 
6.63 


9.89 


J3 l3 
13.26 




5 


3.3150 


9-95 




6 


3-3342 


6.67 


10.00 


*3-34 




7 


3-3535 


6.71 


10.06 


1341 




8 


3.3728 


6.75 
6.78 


10.12 


13-49 




9 


3-3923 


10.18 
10.24 


• 3.57 


35 





3-4»7 


6.H2- 


13.65 




i 


3.431* 


6\86 


IO.29 


■3-73 




2 


3.4508 


6.90 


1O.35 


1380 




3 


34705 


6.9+ 


10.41 


13.88 


' 


4 


3-4902 


6.98 


10.47 


' 3 -9<S 




5 


3.5099 


7 02 


•0-53 


14-04 




6 


3-5297 


7.06 


10.59 


14.12 




I 


3.5496 


7.10 


1 0.65 


14.M 




3.5605 


7.14 


10.71 


14.28 




9 


3-5894 


7.18 


10.77 


14.^6" 



and Contents of Cylinders. 



«f'« 





DEPTH 




,5 I 


6 
18.20 


7 


H 


9 i 


15.17 


21.23 


24. :6 


27.30 J 


15.26 


18.31 


81*36 


24.41 


27.46 


'5.35 


18.42 


21.49 


2456 


27.63 


15-44 


18.53 


21.62 


24.7 r 


27.79 


15-53 


18.64 


21.75 


24.85 


27.96 


15.65 


21.88 


25.00 


28.13 


15.72 


18.86 


22.01 


25.15 


28.30 


15.82 


18.98 


22.14 


25.30 


28.47 


15.91 


19.09 


22.27 


'25.45 


28.63 


16.00 


19.20 


22.40 
22.54 


25.60 ( 


2S.S0 


x6.io 


19.32 


25.75 


28.97 


16.19 


J 943 


22.67 


25.90 


29.14 


16.29 


19.54 


22.80 


26.06 


29.3 2 


16,38 


1?.66 


22.93 


26.21 


29.49 


16.48 


19.77 


22.07 


26.36 


29.66 


16.58 


19.89 


23.21 


26.52 


1 £9.84 


16.67 


20.00 


23.34 ■ 


26.67 


30.01- ' 


16.77 


20.12 


-23-47 


26.82 


30.18 ; 


16.86 


20.23 


25.61 


26.93 


S°-35 


16.96 
17.06 


20.35 


23-75 
23-88 


26.14 


30.53 


2.0.47 


27.29 


30.70 


17.16 


20.59 


24.01 


2745 


30.88 


17.25 


20.70 


24.16 


27.61 


31.06 


17.35 


20.82 


. 24.29 


27.76 


31.24 


17.45 


20.94 


24*43 


2792 


3141 


17.55 


2i»o6 


24.57 


28.08 


3M9 


17.65 


21. 18 


24*71 


28.24 


31.76 


- 17.75 


2I.3O 


2485 


28.39 


! 31*94 


17.35 


*21.42 : 


24.99 


28.55 


1 32.IJ 


{Jim. 


21,53 


25.12 


28.71 


i 32.3P 



I J * A Table of the Areas of Circles 



1 



OEman 
Inches. 



£l5.0 

•I 

.2 

•3 

•4 



i 

•7 
.8 

•9 



37.0 
•1 

•2 

•3 
4 



.1 
■1 

•9 



38.0 
♦1 
.2 

•3 
•4 



•5 

-6 



D E P 1 H. 




3.6065 

3.6295 

3.6497 

3.6699 

3.6901 



3-7104 
3*7308 
3-7$i2 

3-7717 

3.79*2 



3.8128 

3.8334 
3-8541 

3.8749 
3-«9S7 



3.9165 

3-9374 

3.9584 

3-9794 
4.0005 



4*0217 
4*0428 
4*0641 
4-0854 
4. 1068 



4*1282 

4.1496 

4.17*2 
4,1927 

4.2144 



7.22 
7.26 
7.30 

7.34 
7.38 




7.83 

7.87 

7-9* 
7-96 
8.00 



8.04 
8.09 
8.13 
8.17 
8.21 



8.2*6 
8.30 

8.34 
8.39 

8.43 



10.83 
10.89 
10.95 
11. 01 
U.07 

11. 13 
11. 19 
11 .25 
11.32 
11.38 






xi.44 
11.50 
I1.56 
lx. 62 
11.69 



11.75 
1 1.8 1 

11.88 

11.94 

12.00 

12.06 
12.13 
12.17 
12.26 
12.32 



12.38 

12.45* 
12.51 

J 2.58 
12,. 64 



4.44 
4-52 

4.60 

4«68 
4.76 



4.84 
4.92 
5.00 
5.09 

5-17 



5-25 

5-33 
5.42 

5.50 
5.5« 



5.67 

5.83 
5.92 
6.00 



6.09 
6.17 
6.24 
6.34 

643 



6.51 
6.60 

6.68 

6.77 
6.86 



and Contents of Cylinders. 



*J3 



DEPTH. 



5 
8.05 
8.1-5 

8.25 
8.35 

8.45 

865 
8.76 

8.86 
8.96 

:$>.27 
9-37 

9.58 

19.69 

9-79 
9.90 

2O.0O 

20.1I 
20.ZI 
2O.3O 

20.43. 
20.54 



20.64 
20.7$ 

20.86 
20.96 
M.07 



21.66 
21 78 
21.90 
22.02 
22.14 



22.26 
22.39 
22.51 
22.63 
22.75 



22.88 
33.00 
23.12 
23.25 

,23-37 
23.50 
23.62 

23.75 
23.87 

24.00 



2413 

24.26 

24.38 

24.$i 
24.64 



44.77 

24.90 
25.03 
25.15 
25.29 



25.27 
25.41 

25.55 
25.69 

25.83 



25-97 

26.11 

26.26 
26.40 
26.55 



26.69 

26.83 
26.98 
27.12 
27.27 



2741 
27.56 

27.71 
27.86 

28x0, 



28.15 

28.30 
28.44 
28,60 
28.75 




32.00 



32.17 
32.34 

32.49 
32.68 

32.85 



33.02 

33'9 

33-37 
33-54 
33^71 



32.48 

32.66 
32.84 
33.03 
33-21 

33-39 
33.5« 
33-7* 
33*94 
34.13 






34.32 

34-5<» 

34.69 

34.87 
35.06 



35—5 

35-43 
35.62 
35.81: 
36.00 ' 



36.19 
3&39 

: 36.56 

I 3&77 

!/ 3^96 



37.15 
37.34 

37.54 

37.73 I 

37*93 1 



*54 A Table $f the Areas cf Circles 



iDiam.in 




DEPTH. 


■^ 


Inches. 


& 1 • * 


3 


- 4 


59-° 


4.2361 | 8.47 


12.71 


16.94 


•i 


4.2578 8.52 


*2.77 


17.03. 


.2 


4.2796 8.56 


12.84 


17.12 


•3 


4.3015 


8.60 


1 2.90 


17.20 


•4 


4.3234- 


8.65 


12.97 


1 17.29 


•5 


4-3454 


8.69 


* 1 3.04 


17.38 


. -6 


4.3674 


. 8-73 


13.10 


1747 


•7 


43^95 


8.78 


13.17 


17.56 


.8 


4.4117 


8.82 


13.24 


17.65 


•9 


4.4338 


8.87 

8.91 


13.30 
13.37 


17.74 


4.0.0 


4.4562 


17.8 2 


.1 


447*S 


8.96 


13-43 


.2 


4.5008 


; 9oo : 


13.50 


18.00 


•3 


4.5233 


9-05 


13-57 


18.09 


.4 


4.5457 


; 9-09 


13.64 
13-: * 


18.18 


•5 


4.5683 


9.14 


18.27 


.6 


4*5908; 


9.18 


13-77 


18.36 


■1 


4.6135 


9.23 


13.S4 


18.45 


4.6362 


; 9«*7 


13.91 


18.54 


•9 


4.6589 


9*32 


.13.98 


18.64 


41.0 


4.6818 " 


9.& 


14.05 


^8.73 


.» 


4.7046. 


941 


14.11 


18.82 


.2 


4-7*75 


9.45 


14.18 


18.91 


•3 


1 4.7.5°5 


9-50 


14.25 


19.00 




' 4.7731. 


. 9-55 


H.32 


19.C9 . 


4-7966 


9-5.9 


14.39 


19*19 J 


.6 


4.8198 J 9.64 


X4.46 


19.28 


•7 


4.8430 J -ft- 69 
4.8662 I 9.73 


*4.53 


19.37 


•a 


14.60 


19.46 


.9 f 


4.8895 1 


9.78 


14.67 J 


19*56 



»—«■■ 



and Contexts of Cytfuderst 



L 


D 


EPT 


H. 




5 


6 


1 7 


I * 


1 9 


21.18 


25.42 


29.65 


33.89 


38.12 


21.29 


2*55 


29.81 


34.06 


38.|2 


2T.40 


, 25.68 


29-95 


34.23 


38.51 


2I.SI 


25.81 


30.11 


34.41 


3871 


21.62 


25-94 


30.26 

30.42 


34.58 


38.91 


21.73 


26.07 


34-7<* 


3911 


21.84 


26.20 


30.57 


34.94 


39-3* 


21.95 


26.33 


30.72 


35.1 1- 


39.50 


22.06 


26.47 


. 30.89 


35-30 


39-71 


22 17 


26.60 
26774 


3 1.04 


35-47 

35-*5 


39.91 


22.28 


31.19 


40.11 


22.39 


26.87 


3 I -3 < > 


35.83 


40.30 


22.50 


27.00 


31.51- 


36.01 


40.51 


22.6a 


27.H 


31.66 


36.18 


40.71 


22.73, 


27.28 


31.82 


36.37 


^40.93 


22.84 


*7-4i j 
27.55 


31.98 


36.54 


41. XI 


22.95 


1 32.14 


36.73 


41.32 


23.07 


27.68 


32.29 


36.91 


41.52 


23.18 


27.82 


32.45 


37.09 


41-7* 


23.30 


27.9S 

28.09 


3?.6t 


37.27 


41.93 


23.41 


3*-77 


37-46 


42 H 


23-5* 


28.22 


32.93 


37.63 


42.34 


23.64 


28.36 


33-c^ 


37.82 


42.54 


*3-75 


28.50 


33.25 


3S.OO 


42.75 


23.87 


28.64 


33.41 


38.19 


42.96 


23.98 


28.78 


33-57 


3 8 -37 


43-17 


24.10 


28.92 


33-74 


38,56 


43-3* 


24.22 


29.06 


33.90 


38-74 


43-59 


24.33 


29.19 


34*06 


3«-93 


43*80 


24.45 


29.34 


34.23 


39.11 l 


44.00 



THE 
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Continued, 
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158 A Table of the Areas of Circles 



Dia. 



42 
43 
44 

45 

46 



47 
48 

49 
5° 

51 



52 

55 

54 
55 

56 



57 

5* 

60 

61 



62 

63 
H 

*5 
£6 



67 

68 

70 
71 



- ° I 
4.9179 

5.1496 
5.3920 
5.6398 

5 *893 3 
6.1523 
6.4169 
6.687c 
6.9628 
7.2440 

■•—■ 1 - p 

.7-53°9 
78233 

8.1214 
8.4249 

8.7341 



$.0489 

9. 3*9 1 

9.6949 

10.0264 
10.3634 



4.93<53, 

5.173* 
5.4J65 

5.6649 

5.9189 



6.1735 
6.443^ 

6.7143 

6.9906 

7.2725 



7- 5 5*9 

7.8529 

8.1515 

8-455* 
8.7653 



10.7059 

! 1.0541 
II.4078 
II.767O 

ci. 1319 



9.0806 
9.4O14 

9727^ 

10.050^ 

i9'3# 



iov 

11.089 a 
hi 1. 

11.8033 
11.1687 



12.50^3 12.5357 
12.8723 12-916? 
13-2599 1 3-aoS< 
13.647c 13.686c 

I 4* 39^ 1 J"°J9 



.2 



4.9598 
5.1977 

5-44 1 1 
5*6901 

5.9446 

6.2048 
64705 

6.7411 
7.0186 

7.301c 



4.9834 
5.22 i*o 
5-4657 



5.0069 

5-H59 

5.4904 



5-7 '5?| 5'74©5 



7*5 V 

7.8825 

8.1816 
8.4863 
8.7966 



9.1124 

9-43 3 8 
9.7608 

10.0933 
i«.43M 



5.9704 

6.2311 

6.4973 
6.769^ 
7.O466 

7.329 



7.6i8] 
7.9122 
8.2Il8 
8.5I71 
8.8279 



9-1443 

9.4662 

9-793* 
10.1269 

10.4655 



5^9962 

6.2575 

6.5243 
6.7966 
7.0746 
7.3581 



L 7»6472 

7.9419 
8.2421 
8.5479 
8.8593 



10.809* 
tl.i596lll.i949 



9.1762 

94988 

9.826S 

I0.I6O5 

10.4997 

IO.8445 



740^10.7751 
11.1244 

4434HM79afif.ix<o|iM59& 
11.8396jn.8759 ir. 9123 

i2.2Q>55 ji.2424 ii.*794 



12.5771 
.12.9^42 
13.336* 

14.1189 



12.6J45 
12.9912 

[13-37*4 
IJ.764J 
i4-t586 



12.6520 

13.0305* 

13.4*40 

13.8034 
M .1983 1 



in Ate-Galtons. 



5 




5.0306 
5.2701 

5-5!5* 
6.022 1 



.6 



5-0543 
5-^944 



5.540c 5-5649. 5-5*95 



,6,2839 
6.5513 
6,8242 

7.1027 
7.3868 

7.6764 

747 1 7 

8.2724 
8.5788 

8.8907 



5-79*2 

6.048c 

6,3104 

6.57*3 
6.851& 

7.1309 



9.208 a 

9-53^3 

9.8600 

10.1942 
10.5 3 39 



7-7057 
3.0015 

8.302S 

86097 

8.922 



9.34*3 

9-563$ 

9,893 



10.22' 

10^5 ai 



2 



5.0780 
5.fl87 



5.8167 

6/^740 



6.3369 
6.6054 
6.8794 
7.1591 

7.415 4 7-4443 



7,7350 
8;0314 

8 -3333 



^6407 



Q*\ 



10*91:41 .1.0.940c 
lj.12656 11.3011 
11.62*7(1 1,6587 

i1.9853u.02j9 



10.8793 
1 r.2303 

11.5567 

11.9488 

11.3 164 

7^6S9^ll 2.7 272(127649 
i3.op84li3-io66ii3*i448 



t2-3S35 



u.3906 



1 345 27 
13.8426 

1^2381 



9*5 



13.$ 



13.191 
13.8^1 
14.2780 i4,27gol*4-3579 



19 



.8 

5.1019 

5*343° 



5*842f 
6.IC O0 

"£3635 
6.6325 
6.9072 
7.1873 

7-473J 



7/7644 
tf.061: 



*-303 

8.6768 

8^9538 8.98 54 

9^7341 9.304* 
9.5966 

9*9263 

10.2617 

10*6026 



«. 



5»257 

5-3675 

5.614$ 

S.8677 
6 1261 



6.3902 
6.6600 

6.93 4*> 
7-2157 

7.50*0 



7-7939 
8.0913 

8:3943 
87029 

&9171 

S^3368 

9.6621 

I 9-993° 
icu?p4 



96293 

9.9596 

io*2955 f ._. 
io.6370lxa.07t4 



IO.9840 lir.0190 
(1.3366jir.372I 
C 1.6947 **-7309 



12.0585 

12.4278 

12.80 n 
1^x831 

13.569' 
13.9607 



1x0952 
1*465° 

t. 1 m* ■ 



I2»8405 

13.2215 
JJ. 6080 

13.0062, 
U-3979 



mm* 



s> 



1 60 A Table of the Areas of Circles 



.0 | .i I .2 

1474380 14.4781114.5 18 
14.8416 14.8825 14*923 



i5**9*5 

15.7080 

16.1291 



nr.45 12 

15.0662 

6.0867 

77i16.5129l16.5558 
78 l16.944Mt6.9880 
17.3818I17.4258 



79 
80 

8x 



82 

84 

«6 



17,8246 
18.2730 



17.8692 
18.3182 



5183 

9232 

15.3338 

i$749$ 
16.171 

16.5988 
17.0316 

17.4699 
17.9139 
18.3634 



87 21.0804 



88 

89 
90 

21 
92 

93 
94 

95 
96 



! 



14.5585 

14.964c 

15-375' 
15.79"* 
16.2140 






.4 



18.7270j18.7727h8.8185 
19.1866 19.2328 19.2791 
19.65x7 19.6985I19.7454 

20.122) 2O.l697pO.2i7 2 
20.5986 2O.646si2O.6945 



2X.5678 



22.o6o8 22.II04 



21.1289 H.I775 
21 616921.666c 



22.5593 



23.O63423.li4i 



22.6095 fe2.*597 



9 l 
98 

99 
100 

101 



23.5731 
24.0883 

24.6091 

25*1355 

25 6675 

26.20*0 

26.74 



16.641 

17.0751 
17.5141 

1 7.95 86 
i^8.4_o86 

F8.8~643 
19.3255 
19.7923 
20.2646 
20.7426 



14.598s 
15.0049 
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^14 ^3672 



'149 

-150 

^151 



61.8320 
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55.6064 



52-579* 
53.3474 
54.1211 

54.9003 
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63.7556 



64.5164 



69.2231 



1 5 5 06.9 1 20 66.9984 67.0848 
156I . 1 






62.0812 {62.1644 



64.60.12 



65.367065.4523 



66 3090 
67.1713 



62.9994 
63.8400 




in Ale-Galhns* 



164 



v 



48.8959 
49.6367 
50.3832 
5-1.1351 
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60.9224 
6t.6661p1.7490 
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66.7395 66.8257 

67.6045 [67.6013 , 
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The foregoing Tables (though very ihortj wilt 
(hew the exac% Duty for any Number of Barrels ; 
and their u(e will be render'd very plain and eaiie f 
by the Directions and Example following* 

i # If the number of Barrels of ftrong or fmaft 
Beer given be left than 23, ieek it in the firft Co- 
lumn of the Table, and againft it you have the ex- 
aft Duty in Pounds, Shillings, Pence, Farthings, 
and 23th parts of a Farthing. Thus by the hrft 
Table the Duty of 10 Barrels and a half will be 
found to be 2 /, 4 /. 5 \ d. 1 /. and «jf- parts of a Far* 
thing ; for againft 10 in the Column of Barrels, and 
under f you have this Sum. 

2. For any Number above 23, feek it in fome of 
the Columns of Barrels in the Table, and if you . 
cannot find the fame Number, take the next left, and 
fet down the Sum of Money againft it, then fub- 
traft the Number found from the Number given, 
the Remainder (which will ever be leftban 23) be- 
ing found in the firft Column of the Table, gives you 
a Sum of Money, which added to the former is the, 
exaft Duty required. 






Allowances fir Common Brewers. - 1 8 j 

Example* 

What Sum of Monty wiB the Duty of i\06j? * 
Barrels of Strong Peer amount unto r » 

See the Work by the firft Tabic 

Number giren — 1306 £ h s. L f 
N»t le&pcr Table— . 12882272: 13:00/0:00 

Remainder ■ 18^=^3:18^3:3 r 12 



The exa& Duty i i 276 : 1 1 : 3 : 3 : 12 

That is 276 I 11 s. 3 L \f and \\ parti of a 

Parthing. 

And ft) for any other Number of Barrels by thh 
•r any of the other Tables* . 
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.__ „. Quantityc . ^ „. . . 

ded 1$ the Wi*cbefler Bufhei;' which (aY fettled by* 
the firft A& for laying a Duty upon Malt) con* 
tains 2150.42, folid Inches, but in Pra&ice 2150, 
will be fufEciently near the Truth. 

The Area of any plain Figure may \* found in 
Inches, by the Rules laid down in St&ionlU. Now 
if the Area in Inches be divided by 2.150, the Quo- 
tient ftews the Bufhels and Parts which fuch Figure 
or Veflel contains at one Inch deep. 

Example. Thcre^s a Cifiern or LfoVg Fat, whofe 
Bafe is a ReBangular PsraM^ram, the Length is 
72 Inches, and the Breadth 48 Inches, what is 
the Area or Content at one Inch deep ? Anfmcr* 
1.607, i t^aj is, one Bufhei, and .607 thoufand 
Parts"t>fn -Bufhel. For 72 multiplied by sfi } is 
345* ; and this divided by 21 50, give* 1*607. 

B«£ : 
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But the Area of any fuch Figure may be more rea- 
dily found by the Lines A and B upon the Rule, 

As 21 {o upon A, i* to one of the files upon B; 
So is the otner fide upon A,' to 'the Arda upw f), 

O *' ' . 
So in the Example above : 

i . 

Set2i;o upon A, to 72 upon B ; 
Then againft 48 jtfpoTT A;*fr 1.607 upon B : 
Or fet 2150 upon A, to 48 upon B ; 
.Tben'againft 72 upon A^m 1*0*07; u^tfB. 



\ iiJ>.\ . .,. 1. 



The Area, thus founds being multiplied by the 
Mean Depth in fncties, gives? tne Content of itteh 
Qfltrn.zt that Depth ; and So for any quantity of 
Malt upon the Floor. But' care muft be taken in ' 
finding the Mean Depth of any quantity of Mtft? 
cither in the Ciflern or upon the Floor, by reafdfar * 
of the UnevenneYs of the Surface of the Malt, and 
of the bottom Of the Gfijtrn 6r Floor upop which it 
is laid-; in order to which, take the Depth in 6, S, 
or 10 Placet \ add atll-thefe Depths together, and 
divide the Sum by the number «f Places in which 
the Depth; were taken, the Quotient wiB he tke 
Mean Depth required. 

Wktmpk. Suppoie a Quantity of Milt upon a 
Floor, of which you take the Depth in Eight fc- 
veral Places, and find, 
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The Sum of tbcfc if 40.8, which dividedrby 8, 
(the number of places j gives 5.1 for the Mean 
Depth. 

Barley is (bmetimes fteep'd in Round Vefleb, .and* 
the Area of a Circle in Bufhela is thus found. T-aJce 
the Diameter in Inches, and let the Square theeeof 
be multiplied by .000 3 64 3,, or divided, by .27 5 7.47, 
tie product or Quotient will be the Areafougbu. 

»■ ■ 

Bxsmple. Suppbfe the- Diameter be* le Inches, 
this fquared is 3600, and this multiplied by 
•0003653, or divided by. 2737*47, gives 1,3 15, the 
Area required* 

But for any Round" Veflel, the Rule gi'es the 
Area in Bufhels by Infpe&ion, . by help ofa certain 
Number call'd the Gage-Point, which in this cafe is 
52.32, (being the Diameter of a Cfrcje, vybofe Area 
is. 2150, the number of folid Inches contain'd in the 
BuffielJ Thus in the Example above, the Diameter 
was 60 Indies ; therefore, fet 'the Gagc^oin^ (xr#f * 
52.32) upon D, to 1 upon C, then againft 60 upon 
D, is 1.31$ the Area upon C. And the Rule being 
thus fet, againft any Diameter upon D, you have the 
Area upon C. . 

The 
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The Diameter and Depth of any Cylindrical Vefc 
fcl being given in Inches, the Content in Bu&eb is 
readily found at once. Thus : Set the <G*g& Print 
upon D, to the Depth upon C ; then agajnft the Di- 
ameter upon D, is the Content upon C. 

In the laft Example the Diameter was $0, fuppofe 
the Depth 40 Inches, the Content will be $2.6 
Buthels, and fo for any other, 

Having above declared what the Content of the 
Winebefler Bufoel is, I fhall here, Tor the fatisfa&ion 
of th6 Inquifitive Readerggive an Account how the 
Content of the (kid Bu/heTcame to be afcertained. 

By the Statute of the 1 1 Hen. VIL Cap. 4. It is 
enacted. That Standard- Weights and Meafures be 
made, and fent to the feveral Cities, Burroughs, and 
Market- Towns therein mentioned, which was accor* 
jdingty done. But the Statute of the \iHc*. VII. 
Cap. 5. recites, that upon more diligent Examination, 
the faid Standard-Weights and Meafures were found 
to be defective. And Enacts, That the Meafure of 
a Bufliel (hall contain 8 Gallons of Wheat, and that 
every Gallon contain 8 Pounds Trey of Wheat, and 
that every Pound contain 12 Ounces Try Weight, 
and every Ounce cdntain 20 Sterlings {now 20 Penny 
Weight J and every Sterling for Penny Weight] be 
of the- Weight of 32 Corns oF Wheat, that grew in 
the middle of the Ear of Wheat. And that a Stan- 
dard of a BuJhel and a Gallon, after this Affixe be 
made, and kept in the King's Treaiurv for ever* 
And new Buuels and Gallons were ordered to be 
made, And fent ttrthc federal Cities, Burroughs, &t. 
and the old ones brought and broken. 
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According! v there remaifcs now in the Cuftody of 
the Chambertaiftsoftfee Extbeqacr a Standard Brafs 
Brffliel, end 'a Standard' Gallon agreeing thereto. 
Upon the Bafl*l there is this Ittferiptton* 

Benrkus Septimus Vet Gratia Rex 

' In Iibtu*ry 1696. when* Bill was depending in 
' Pariiamtnt, for laying* Duty upon j&i/lr, I did, 
with the afliftance of Mr. (7e*i#e 1Mb*, Mr. PK/. 
SUtes t and Mr. 7*0. ?**», and in the Prelence of fe- 
deral Members of the Houfe of Commons, make 
an Enperiment in order to find the true Content 
of the faid Standard Buftel in the BxcUfuc r : 
* And the faid Brafs Bufliel being exactly fitted with 
common Spring-Water, and the faid Water being 
meafured out again by a Regular Paralklepipcdon 
(whofe Bafc was four Inches tyuare, and the Depth 
1 4 Inches) was found to contain. 2 145. 6 (olid Inches. 
The/aid Water was alfo weighed by the Standard 
Weights iff the ExckufacK fan<J by a, Beam which 
Would tuird with Rx Graitfs, with thirty bounds an 
each'ScalbJ and found' to Be ,n 11 Ounces afict 14 

•'penhy m&n Trij. * " .,;y- 

Ko;w to itttle the Dune^ficins for a fiuDiel to an- 
fwertbe faid Standard, thefe were agreed upon aj 
woft convenient, V*. iff.5 Inches Diameter, and 8 
Ifitiies deep \ for a Cylindrical Veflel . of thefe Di- 
mensions will cohtain 2150.42 fplid Inches, which 
exceeding the tbntent of the Standard Buftel but 
4.82 Inches, and there being no other convenient 
Dimenfions (without counting to the hundredth part 
of an Inch) that would comefo nea*as thefe : It was 
Sftafted, in the Aft for laying Duty uptn Mat, 

That 
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— . ———'•»-■' i.« .,..».«, »«•.». . „„.- ».„ . . . „ ,, - , m m _j 

TUtevey Round Bufal, with m tUhtmUevem Met- 
tMByHtmg eighteen Inches and « half Diatoeter through- 
•**, «rf agbt Inches deep, fiaB he efhemed a lAa 
Winchefter Bmjbel^crdlngu the Standard in Ok 
■*»*Jwf Exchequer. 

jWhcn this BMritdeaf wis made at the txcUauL 
'WealfecomparddthciSttiHlard Troy Wd*hto3 

L'* e J Un 4* r ^ found that 

i$ TounHoF^ri^w/^ were equal to~k*"Found 
• Ounces, and 15 Pennyweight Troy\ fothat&io 
Ounces Averiupotfe, arc equal to m8.7« OuSce, 
T>eri which in the leafi Terms in whole Numbers 



j 



Avert. 7h» 

ip2 < 17 j Ounces. 

*44 175 Pounds. 



*.^r ^JM^l, a$ . now fettled, contains 21 $0.42 fe. 
lid Inches, as was fljewn sto*e, and wiB conuin.pf 
common Spring-Water 1134.344 'dunce? ^^cir, 

-A 2i4{«6, the Inches in the firafs Standard, is 
to 1 1 3 1.7 the IVyOunces of Water it contained; 

S 'l* "5^42* the Content of a Bufliel, as now 
fettled, to 1134.344. 

Hence the following Table (hews the Content, in 
joh& Inches, of a Bufliel, half Bufliel, Peck, and 
TSalJcm, and Ukcwife the weight of Water that each 



will contain. 



Inches 



ip2 



Shert Rules far 



Sea. XL 



\ 



V J 



Inches. 



lb. ou. p. w 



Bufhel. 
Half Bufh. 

Peck. , ,„,,. ,,, 

Gallon, '368*80 u„ 5 9.. 15. ;86 



»-i - 



Avcr&Ufhife. 
lb. ou. dr. 



2150.4294. 6. 6. 88177. 12* 8. 
1075.2147. 3» s 3. 4438. 14. 4- 30 



*37^o*s> j..\ i:i". 7»*&. 7* a* 1$ 



■»> v 



;a > 



9. a* 9. 07 

k •• • •• ■ ' 



By this Table it is eafie fo make any of the 
Mfeafures thereift ntofcttoned, or to try fuch as are 
already made, by the help of a good pair of Scales, 
and true weight But where the fe are not to be had, 
the following Table fhom'tthe Diameters and Depths 
that will anfwer to the Buftiel, half Buihel, Peck, 
and Gallon, provided tbey be equally wide from the 
Top to the Bottom. 

t 
r • " » 

Example* Jo find whether a Bufhel be equal to 
the StancKir^ or not, fuppofc the Diameter be > 



: fir 



i 1 



.7:. -t < 



> 1 .. 






r f • T »• ' 



\ • • • « 



Bufhel 



t" 



• V 
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Uuiliel. 



3 






Halt bu. 



17.5l8.94 




18.5IS.00 



18.6 7.9 



18.7 
18.8 
18.9 
190 
19.1 

19 2 

i9*3 
i9«4 
i9*S 



7-83 

775 
7.67 

5* 

7.42 

7.^5 
7-27 
7.2c 






1*3-7 
13.8 

1*3-9 



7.30 
7.20 

7.09 



1 eck. 


O 


a 


**• 


a 


m 


"O 


3 

• 


pr 



14.c6.9s 



X4-X 

14.2 
14.3 
14.4 
14.5 

«4 



6.89 
6.79 
6.69 
6.60 
.^6.5 1 




10.715.98 
10.85.87 
10.95.76 
1 1.0 5.66 
fi.I 5.56 
I1.2546 
II.35.36 
II.45.-27 
11.5 5.18 
11 65.09 



14.7 6.34 • f».7lS«oo 



111. 8 

u.9 

12.0 

12.1 

12.2 
12.3 

12.4 
I2.5 



4.9 i 
4.83 

4-7«) 
4«<5fc 

«2 
445 
4.38 



12.64.31 

I?.7!4..24 



Gallon. 



C" -3 
3 « 




19 Inches, and one tenth part of an Inch, find this 
the firft Column, and againft it you have 



in 



7.5, that is, feven Inches and a half; now if 
the Buftiel.be exactly fo deep, it is a legal Bufoel, 
. if the Depth be more, it may be cut to this Depth. 
If the Buftel he not exactly round, and the Dif- 
ference of the Diameters be not above an Inch. 

K add 
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add the longeft and fliorteft Diameters together, and 
take half the. Sum/or the Mean Ui* m#t*r, and pro" 
ceed as above. 

Suppofe the Diameter of a Bafliel be 19.5 Inches, 
and the Depth but 7 Inches, you will find bv the 
Table the Depth fljould be 7.2 Inches, from whence 
you may conclude this Buihel is left than the Stan* , 
dard ; now to find how much it wants, fay, 

As 7.2 Inches, the Depth in the Table, is to 64, 
the Pints in a Bufhel, 

So is 7 Inches, the Depth of the Bufhel given, to 
62.22. 

That is 62. Pints, and almo&.a quarter of a 
Pint, which fubtrat^ed from 6*4, the Remainder 
i»77, that is, one Pint and three Quarters, and 
fomewhat better, and fo much this Buihei is too > 
little. 

Or thus, fubtract 7, the depth of the Bufhel gi- 
ven,, from 7.2, the Depth found in the Table, the 
Difference ' is .2; then as 7^2 : 64 : :2 : 1.777 as 
above. 

The Ufet of the Tables for Half Bufhels, Pecks, 
and, Gallons, are the fame with refped to thofe 
Meafuresj and therefore Examples of thefe are 
needjefi. 
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S EC T. XII. 



The USE of Ow 

R U L E 

In Queftion* of 

Simple Intereft. 



Problem. I. 

7* find the Btterefl of any Sum of Money for 
any time l propofed ( in Tears, Minikt* , *t 
Days) at anyJlate of Irttereji. 

r . J . „ 

I. For Tears* 

EK##.\\]llat is the Intereft of tfoU fi* five 

Yean, at * per Cent, per J*n. ? 




s * 

II * 



1. Set 1 upon A, to .06 the Rate upon B, then 
againft ^ lie p«re upon A, is .3^ tie Intereft of 1 J. 
z«^ive War* upon B, 

R 2 2. Set 
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2. Set i upon A, to 3 upon B, then againft 350, 
the Sum given, upon A, is 10$ upon B, that is 105 J. 
the Ljtereft of 350/. in five Years, which was re. 

quirev. 

» > » . 

2. F*r Months* 

Exam.X X 7 Hat is the Intereft of 350 /. for four 
VV Month*, at 6 per Cent* per Ann. } 

1. §et j 2 upon A, to .06 the Rate upon B, then a- 
gainft 4, the Months given upon A, is .02, the Intereft 
tf~i 1. in four Months upon B. 

2. Set 1 upon A, to .02 upon B, then again ft 
350 #£e »ft*«r £«/£« upon A, is 7 upon B ; that is, 
7 /. the Intcreit fought* 

3. For Days. 

Mxam.XA? Hit is the Intereft of 350/, for feventy 
* * three days, at 6p^ Cent per jinn. ? 

1. Set 365 upon A, to .06 tfe Kate upon B, then 
againft 73 ffe* day* given upon A, is .012 the Intereft 
of 1 J. in 73 jfojtf upon B. 

2. Set x upon A, to .012 upon B, then againft 
^^O the Sum given upon A, is 4.2 upon Bj that is, 
4 /. 4 j. the Intereft fought* 

There are feireral other ufeful Queftions relating 
to Simple Intereft*, jbme of which ihall be refolded in 
the following Problems. In order to which, put 
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u =A Principal or Sum for bom. 

t ■= The Time of Forbearance in Years, or parti of 

a Year. • 
g = The Gain or Rate of Inter elf . 
a = The Amount of the fa id Principal, in the faid 
Time, and at the faid Rate of Intereft. 
Thentif any three of thefe Particulars be given, 
the fourth may be found. 

Problem II. 
Given u, g and t : To find a. 

1 : g t -|- 1 : : u : a. * 

Exam*XA7¥L*X will 7^0 I. amount unto in 6 Years, 
" * at 6 per Cent, per Annum ? 

uz=*250, g=s.od« t==: 6, and 
gt + i == 1.36, Therefore, 

Set 1 upon A, to 1.36 upon B, then againft 350 
upon A, is 340 upon B, the Amount fought. 

Problem III. 
Given a, g and t : To find u. 

g t 4- 1 : : 1 : a : u. 

Exam \K7Hat is 340 I. due 6 Years hence worth 
vv in ready Money, at 6 per Cent, per Ann. 

K 3 * = 



ipS Of Simple Intereft: Seft. XII. 

ft = 3$o, g=,o6, t = 6 
and g t*f- i= i.36 Jt'ertf$re , 

* t 

Set 1.36 upon A, to 1 upon.B, then agalnft ^40 
upon A, is 250 upon B, the FrefcntWmk fought. 

Problem IV. 
Given a, u~ W g ; To find t. 



u g : 1 : : a -r- ti : C. 



Exsmp.YS how many Years will. 2 $0 /• amount 
unto 340 /. at 6 per Cent, per Ann. ? 

a ssr 34©, u== 2jo, s e=r'to& 
u g — l^, *rt*— * k u-±r'9D.- : 

Therefore^ Set ly tfpofr.ft, : to rttfon B/then 'a- 
gainft 90 upon A, is 6 upon 8, that is, 6 Years die 
Time fought. 



Pro 
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Problem V. 
Given a, u and t. To find g. 

xl t; i: :a-^~ u : g. 

Exam. \T *hat Kate *f Inter eft will 250 / 
Xik Amount unto* 340 /. in 6 Years ? 

m t= 340, a = 250, t = 6 
u t = 1 500 a»i a — • u = 90 

7terefore 9 Set 1500 upon A, to 1 upon B, then 
againft 90 upon A, is .06 upon B, which is the Rate 
oflntereft foqght. 

The Intertft of Money for 3ays y requiring more 
ExaAntfs than can be expected from any Inilrumen- 
tal Operations, here, is added a fhort Table, which 
readily fliews tire fntcreft of any Sam for any Time % 
and at any Rate of lntereft, to the hundredth part 
of a Farthing, and is alio very ufeful for other 
purpoics. 
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A Table 
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of Simple Intereft ibr any Sum, 
Time, snH Hate. 





1. *. d t 




100000012739 14 6 0. 99 
90000014.65 15 3. 29 






s. 


d. t\ 






90 


4 


11 0. 71 




800000 


*-»9' 15 7 1. 59 




80 


4 


4 2.-4 1 




700000 


1917 16 1 3. 89 




70 


3 


10 0. 11 




600000 


1643 l6 8 2 * 19 




60 


3 


3 1. 81 




500000 


1369 17 3 0. 49 




50 


X 


8 3. 51 




400000 


1095 17 9 x. 79 




46 


X 


21. xi 




300000 821 18 4 I. 09I 1 ■ 


30 


1 . 


7 x. 90 




2QCOOOJ 547 18 IO 3. 4.O 




20 


1 


1 0. 60 




.IOOOOO 


275 19 _5 1. 70 




10 

I 





6* 2. 30 




90OOO 


246 11 6 0. 33 





5 3* *7 




8cOoc 


219 3 6 0. 96 







5 1. 04 




70000 


191 if 7 1. 59 




7 





4 2.41 


1 


6cooo 


164 7 8 0. xx 




6 





3 3- 78 




50000 


136 19 8 x. 85 


*# 


5 





3 »• M 




40000 


109 11 9 1. 48 




4 





2 i. 51 




30000 


8x 3 10 0. 11 




3 





I * ** 




2COOO 


54 15 10 2.74 




X 





t 1. 16 




1 0000 


27 7 11 1. 37 




1 

.90 






1.63 




9000 


24 ij 1 3. XJ 


02. 37 




8000 


21 18 4 *• 10 




.80 





2. 10 




700c 


19 361. 96 




.70 





1. 48 




6*ooc 


16 8 9 0. 82 




.do 





O 1. 58 




5000 


13 13 11 x. 68 




.50 





O 1. 32 




4000 


10 19 2 0. 55 




.40 





1. of 




3000 


8 4 42.41 




.30 





0. '79 




2000 


f 9 7 O.X7 




•xc 





00. f3 




1000 

900 


X 14 9 1* 14 




• 10 





0. 26 




x~ 9 3 3* ** 


' 


.09 





0. 24 




.800 


2 3 10 0. 11 




.08 





0. 21 




700 


1 18 41. 10 


1 


.07 





0. 18 




60- 


1 ix 10 2. 08 




.06 





0. 16 




fco 


1743- °7 




.05 





o:^% 




400 


1 1 11 0. 05 




.04 





0. 11 




300 


16 5 1- 04 




.03 





0. 6s 




200 


10 11 2.03 




.ox 





0. 05* 




100 


055 3. orl f .ot 





0. p* 
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7%e ufe of the Table. 

T. To find the Inter eft of any Sum, for any num- 
ber of DaySy at any Rate of Mere/i. 

Multiply the Sum given by the Rate, and that 
Product by the number of D*js f then fet down the 
Figures or the la ft ProduA, w.ith Cyphers towards 
the right Hand, as in the Example following, the 
Sums anfwering to thefe Numbers taken out of the 
Table, and added together give the Interefl fought. 

1. Example. What is the Jntereft of 6525 /• for 
146 Days, at 8 per Cent, per Ann. ? 

Principal 6525 

Rate ; ,., , .08 



1. Produ& . ■■ ■ 522.00 
Number of Days — 146 

«M^wiMaMMnaaa 

3132 

2088 
522 



2. Product 7 6212 



/. s* d. f 

70000 ■ 191. 15. .7.. 1. J9 • 

6000 ■ » 16. 8. . 9. o. 02 

200 ■ o. jo. 11. 2. 03' 

jo « o* o. 6. 2. 30 

2 . ■ ■ o» O, I. I. 26 



Anfwcr— — — 208. 16, o. o. ©o 
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2. Example.- What is the Interefi of 825 /• 10 *. 
in 146 Zfyj, at 8 per Cent, per Ann. 

Principal 825. $ 

Kate ■ i.i ■ ■ — .08 



1. Produft ■■ * ■ ■ »6j6q4 

Num., of Days — — —»— , 146 



39624 

16416 

6604 



2»Produ& ■ ■ ■ «■ .9^41.84 



9000- 

600 

40- 



1 - 

.go 

.04 ■ 



/ 


s. 


i. 


/- 


1 


24. 


13- 


i. 


3- 


*3 


1. 


12. 


IOi 


2. 


08 


0, 


2. 


2. 


i* 


21 


0. 


0.' ' 


0. 


2* 


63 


0. 


0. 


0. 


2. 


10 


0. 


0. 


0. 


O. 


IX 



Anfwer- 26. 8. 3. 3. 36 

*■- ■' ■ — — 

3. Example. What is the Intircjf of 825.$ /. at 
the fame Kate, for the Remainder of the Year, vi%. 

219 Days I 

1. Product i * ■ 1 166.04.. • -*•-••-• 
Number of Days-*— • 2 to- : 

• . 5943* — 

6604 



■i >i 



2. PfOglift iii C" ■ tW$SF7^ 

T : ■ — — r - ? 10000 
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10000- 

4000- 

400- 

60- 

2- 



•70 
.06 



/. 


s. 


d. 


/• 


27- 


7- 


11. 


i- 37 


10. 


19. 


2. 


0. 55 


1. 


1. 


11. 


0. 0$ 


0. 


3- 


3- 


1. 81 


0, 


0. 


i. 


1. 26 


0. 


b. 


6. 


1. 84 


0. 


0. 


0. 


0. 16 



The Interefl of 825.5/. 

for 219 Days, at 8 ^£.39. yz# 5. 3*04 



Cefef. is*< 



The Interefl of 825.5 A 

for 146 Days, at the(. fi . 

fame Rate, was found r*°» *• 3- 3' 3° 



fame Rate, was found 
to be 



The Sum is the exa& \ 

Interefl of 825.5 *• *° r X 

365 Xtyxv&r one Tear v S6. o. 9. 2» 40 

at 8 per CV«*. per Ann. C 

Tiz J 

II. Any Annual Salary, or Pen/ton, being given, to 
find what it amounts to by the Day* 

Againft any Annual Salary in thefirft or third 
Col. of the Table, you have the Amount for one 
Day, in the fecond or fourth Col. refpe&ively" 
Thus, 

t. s. d. /. 
5000? Pounds? 13. 13. 11. 2. 68") 
6oo>^erAn t > 1. 12. 10. 2.08 J>pfrDay. 

An4 
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And lb for any other Sum, found in the firft or 
third Column of the Table. 

And fo for any number of Days \ multiply the 
Annual Salary by the number of Days given, and 
place the Figures of the Produft, with Cyphers to- 
wards the right Hand, as in the Example follow- 
ing, the Sums anfwering to thefe Numbers taken 
out of the Table y and added together, give the An* 
fwer. 

Example. At a Satsry of 525 /• per Ann* what is 
due for 73 Days ? 

Salary ■ $2$ 

Days ■ ■ 73 



M75 
3<*7$ 



<+m . 



383'25 



30000 ■ ■ ■■ 82. 3, 10. O. II 

8000 — — — 21. l8. 4. I. IO 

300 ■ o. 16. 5. 1. 04 

50 ■ ■ o. o. 3. 1. 15 

20 ■ O. I. i. o. 60 



Anfwer 10$. c. o. o. 00 



of 
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Of Annuities at Simple Intereft. 

Problem VI. 

To find the Amount of a.y Annuity for any 
'Timet given* and at any Rate of Simple In- 
tereft. 

A General Ruh. 

I. TT J*i tb* foterefi of the Annuity for half the num* 

J7 her of Tears, half Tears or Quarters, that the . 
Annuity is to continue* 

2. Multiply the Inter eft thus found by the number of 
Tearsy halt Xears. or Quarters, le/s byi y ami to this 
FrcduGt add the Sum of the Annual, half yearly^ or 
quarterly Payments, the Sum will be the true Amount 
of the Annuity. 

Example. What is the Amount of an Annuity of 
lOO 1. "in 8 Tears, at 6 per Cent. ? 

The Tntereft of 100 I. for half the time, v/f. 
4 Years, is 24 h this multiplied by the number of 
Years lefs by 1, (w>. 7.) the Produft will be 168, 
to which add the Sum of the Annual Payments, 
vi%. 800, the Sum will be 968 /• the Amount fought. 

Pro: 
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Probtem VH. 

To find the prefent worth of any Annuity for any 
given Time, at any Rate, accompting* Simple 
Intereft. 

Tie RuJe, or Proportion is t 

AS the Amount of i I. in any Time is tt t 1. 
So is the Amount of any Annuity y to the prefent 
worth. 

Therefore, Divide the Amount of the Annuity by 
the Amount of one Pound in the Time given, the 
Quotient is the prefent Worth. 

Example. What is the prefent Worth of an Annuity 
of 100 1. to continue 8 Tears, at 6 per Cent* t 

The A«K>unt of ioo /. Annuity for 8 YWs> fcy 
the laft Problem, was found to be 968 7. and the A- 
meunt to one Pound in 8 Yean, will be found {hf 
the II Probtem before going) to be 148. 

Now if 968 fthe Amount of the Aotffrfty) be di- 
vided by 148, the Quotient is 654,05*, am* fo much 
prefent Money is equal in Value to an Annuity of 
iqo /. for 8 ytZT*i for if. this 6*54.054. be put out 
at Intereft, it will in 8 Years attiouftt to 968 /. at 

6 J € l Ct !"\ t cr Ann * Several WriteraJiave treated 
oF the Calculation of Annates at Simple Intereft z 
but in as much as ^^efemWmhs either of Pri* 
etpalSumsy or Annuities due at any Time to come, 
ought to be confider'd in a Geometrical Proportion, 

according 



r 

i 
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according to the feveral Hates of Compound Intcrcd, 
all Computations of Annuities at Simple Intereft ^ are 
to be laid a fide as ufelefs. 

. Of Compound Intertft. 

IN Compound Intereft, the refpe&ive Amounts 
for each refpe&tve Year are fo many Geometri- 
cal proportional Numbers Thus, if 100 I be put 
out to Intereft at 6 per Cent, per Annum y there 
will be due at the end of the firft Year 106 /. which 
106 is vow made a Principal, and at the end of the 
fecond Year will amount to 11*36, and this being 
made a Principal, will at the end of the third Year 
: ; be increafed to be 119. 1016 ; now thefe four Num- 
bers, vi%. 100, 106, 112. 36, and 119.1016, arc 
four Geometrical praportiona /Numbers ; For, 

As 100 to 106, (for the firft Year) ; 

So is 106 to 112.36 (for the fecond Year. ) 

Again , As 106 to 11 2.36 ; ' 

»ft is 112.36t0119.10x6, for the third Year, & v . 



Pro- 
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Problem VIII. 

Any Sum of Money being propounded^ to find 
tie Amount thereof in any time y at any 
Rate of Compound Intereft. 

Example: What is the Amount of ioo 1. being for- 
born 5 Tears, at 6 per Cent, per Ann. Compound 
Intereft ? 

i.QET ioo up B, to ic6(thefirft Year's A- 
^3 rrount) upon A ; then againft 196 upon B, 
you have 1 1236 upon A, the Amount in two years* 
In like manner^ 

2. Againft 112.36* upon B, is 119.1016 upon A, 
the Amount in three Years. Again y 

3. Againft 119.1016 upon B, is 126.247 upon A, 

the Amount in four Years. • 

/ 

LaBly^ Againft 126.247 upon B, you have 13 3.822 
upon A, which is the Amount in 5 Years, ana the 
Anfwer to the Queftion. \ 






4 



Pro; 
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Problem IX. 

A Sum of Money beifg due at any time to 
come j to find what it is worth in ready Money, 
at any Rate of Intereft. 

Example: What h the prefent worth 0/133.822/. 
due at the end of 5 Tears to comc> at 6 per Cent, 
per Annum Compound Intereft ? 

THIS is but the Inverfe of the lad Problem : 
Therefore if you fetthe Rule as is there di- 
re&ed, you may read the Proportion back again * 
For the refpeaive Amounts found upon A, in that 
Example, will point you to the refpeaive prefent 
Worth at the end of each refpeaive Year." 

Thus, Set 106 upon A> to 100 uponB; then a« 
gainft 133.822 upon A, is 1 26.247 upon B : The 
prefent Worth of 100 /. at the end of the firft Year. 

<Atfo y Againft 126.247 upon A, you have 119. 
I0i6*upon B, the prefent Worth at the end of the 
fecond Year. 

Again % Seek 119,1016 upon A t againft it" you 
have 1 12.36'uponB, the prefent Worth at the end 
of the third Year. 

In like manner ^ Againft 112.36 upon A, is 106 
upon B, the prefent Worth at the end of the fourth 
Year. 

Laftly, Againft 106 upon A, you have 100 upon 
B, which is the prefent Worth of 133.822 /. at the 
end of five Years, which was required. 

_ Pro- 

o 
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Problem X. 

A yearly Rent or Annuity being forlorn a cer- 
tain number of Tears, to find what the Ar- 
rearages thereof will amount unto at any Rate 
propounded. 

I. T?Ind a Sum for Principals whofe Intereft is e- 
J/ qual to the Annuity or yearly Rent. 
2. Find (by ProkL VHI.) the Amount of that 
Sum in the time given : This done, fuhtra& the 
Principal firft found from the Amount, the Remain- 
der will be the Anfwer. 

Example t A Kent or Annuity of $ 1. t per Annum 
being forhorn 22 Tears, what VfiU the Arrearages 
thereof amount unto ? accorpfting Interefi upon Jn$e~ 
relft t at 6 per Cent. ? 

Tofind a Principal whofe fntereft is o /. fay. 

As 6 to ioo ; 

Sb is o to 150, the Principal fought.. 

The Amount of 150/. in 12 Tfiears, will be found 
by Problem VI II. to be 301. S 28, from" which fub- 
tra£ (the Principal firft found, v/{.) 150, the Re- 
mainder will be 151 ,828, the Sum of the Arrearages 
fought. 



Pro. 
O 
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Problem XL 







A .yearly Rent or Annuity being propounded, to 
find what it is worth in ready Money ? 

FIrft, find (by the Uft Problem) what the Arf 
rearages ttieredf will amount unto it the end of 
the Term propounded: Then (by Pro bl. IX.; find 
theprefcnt Worth of tfcofe Arrearages: The prefent 
Worth thus found is -the value of the Annuity or 
Yearly Rent fought. 

Example : Suppefi 4 Kent */ £ 1. per Ann. to con* 
tmue 12 Teats, What Sum of Money may begkoen 
for this Kent, aUdroing the Buyer 6 per Cent. Com- 
pound Interefi ? 

«. 
-fcy *fc tall Problem the ; Ar?earages*of *Rentof 
9'?. per Ann/ being forbdrn 12 Years, were found to 
1*151.828/. 

And the prefent Worth of 151.828, due at the 
end of 12 YcaYs to come, will .be found (by ProbAX.) 
to be 75.443, and fo much may be given for a Rent 
of 9/, per Ann. to continue 12 Years. 

But fuppofethe Term of the Rent or Annuity be- 
gins not till after the Expiration of certain Years to 
come, in fuch cafe, find what the Arrearages for- 
born for all that time are worth in ready Money, for 
that is the Anfwer. 



. * -. 

for 
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For InSance. 
Suppofirin the la ft Example, the Annuity of gh 
for 12 Years, were not to begin till after the Expi- 
ration of 6 Years • I here feek what the Arrearages, 
(vix. *5 1.8*8) being forborn 18 Years are worth 
in ready Money, and by Problem IX. I find it will 
be 53.185 J. which is the Anfwer : So a Yearly 
Rent or Annuity of 9 /. per Annum* to beain 6 • 
Years hence, and continue laYears^ is wortji bo* 
53.185, in reap*y Money. 

* 

Problem XII* . 

A Sum of Money being propounded, to find 
what Annuity (to continue any Number of 
Years j and at any Rate proofed) . that Sum 
wiBbny.: 

TAke any Annwty at pleafore, and find the 
Value thereof in ready Money : This done, 
the Proportion is, 

As the frefent Worth founds is to tht Annuity taken; 
So is the Sum given, to the Annuity ftugbu 

Example: What Annuity to continue 12 Tears mfl 
300 1. Purcbafe, allowing, the Buyer 6 per Cenc. 
Compound Interefl ? 

By Problem XL. I find that 75.443 will purchafe 
9 /. per Annum, to continue 12 Years. 
' Therefore, ±et 75.443 upon B, to 9 upon A ; 
then again!* 300 upon a, is 35.776 upon A, that is 
35 /. 1 5 J. 6 d \ and fo much Annuity to continue 12 
Years is worth 300 /. 

Pro- 
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Problem XIII. 

'There is a Freehold Eftate of the yearly Value 
ofjS 1. What Sum of Money is this Eftate 
worth, allowing the Buyer 6 per Cent, per 
Ann. Compound Interefl for his Muney ? 

The Rule or Proportion is> 

As the Annual, half Tearly or Quarterly Interefl 
of i 1. is to r 1. ; 

So is the Annual> half Tearly , or Quarterly Rent to 
the Sum fought. 

The Intcreft of i /• at 6 per Cent, Compound Irv 
ttreft, 

CYear 7 

For 1 2 Half Year Sis 

cQi 1 * rtcr J 

Now to Anfvoer the Qmeftio*. 

Set .06 upon B, to 1 upon A ; then againft 78 upon 
B, is 1300 upon A, which is the Vahte%xf the Eftate 
propounded ; and for the fame reafon I find without 
moving the Rule, that a Freehold Eftate 

Pounds C i$oo7 
fer Ann. 2 2000 V Pounds. 
wo*Ch { 25003 

But 
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But fuppofc the Rent of the former Eftate, Qvif. 
78 /.) were payable Quarterly > (vif. 19.5 I. per Quar- 
ter :) What it is tbcnvrertb, allowing the Pu#chafer 
6 per Cent, as before P 

Set .01467 (the Intereft of 1 /. for a. {garter of 
a Year; upon A, to 1 upon B ; then againft 19.5 
(the Quarter's Rent) upon A, you have 1329.244 
upon B, that is 1329 /. 4 J. 10 i. d. the Anfwer, 
which is%9 /. 4 s. 10 ~i. more than the former; 
that being accounted by Yearly, this by Quarterly 
Payments. 

# 

Problem XIV. 

A Sum of Money propounded, to find the An- 
nual Rent of a Free- hold* Eftate that, fitch a 
Sum will purchafe, at a given Rate of Com* 
pound Intereft. 



H« is the Interfe of the hftj an* therefore the 
Proportion is : 



T 

As 1 to the Ammtal fmcrcft; 

So is the Sum propounded to the Annual Kent. 

Example t Suppoft Jvumld Jay out 3650 1. upon a Free* 
bold J5/?*f c, fo 4t to have 6 p?r. Cent. ; Comp* Inuteft 
for my Monty % What muft the Annual Rent he ? 

• 
Set 1 upon A» to .06 upon B; than, agii rift 3650 

upon A, you have 2x9 upon JB; The\Anfwer is 

219 /. per Annum* t . 

Pro- 
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Problem XV. 

7%e Annual Rent of a Freehold Eflate being 
known, and alfo the Sum of Money which was 
paid for the fame, to find what Rate of Com- 
pound Intereft the Purchafer fhaU have for 
his M<wy. 



A 



The Proportion is, 

S the. Sum given is. to 1 ;. 
So is the Annual Rent to the Rate of Intereft* 



Example : There is 1300 \. given for a Freehold Eflate* 
tohofe Annual Rent is 75 1. What Rate of Intereft 
has the Purchafer for bis Money ? 

S3t 1300 upon A, to 1 upon B ; then again ft 78 
upon A, is .06 upon B : So the Purchafer fhall have 
6 per Cent* for hi? Money. 

If it be demanded, Horn many Tears Purchafe a 
Freehold Eflate is worth at any Rate of Compound In- 
tereft 1 

The Proportion is, 

As the Rate of Intereft is to 1 ; 
So /} 1 to the Anpner. 

m 

Example, at 5 per Cent, 

Set .0$ upon B y to 1 upon A; then againft z up- 
on B, is 20 upon A ; fo at <j per Cent, it is worth 20 
Years Purchafe, 

At 
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At 6 per Cent, it is worth but 16.66 Years Pur- 
chafe. for> 

As .06 upon B, to 1 upon A ; 
So * 1 upon B, 10 16.66 «^t>« A ; that is> 16 Tears 
8 Months, andfomewbat more. 

The Converfe of this is, to find by the Number of 
Tears Pur chafe, what Rate of Inter eft the Bayer batb 
for bis Money. v ' ^ 

/ 

Say, As tbe Number of Tears Purcbafe is to 1 ; 
So it i to tbe Rate of Inter eft. 

Example : A Freehold Eft ate is bought at 2<x Tears 
Purcbafe ; What Rate of Jntereft bath tbe Purchafer 
for bis Money ? 

Set 20 upon A, to 1 upon B, then againft 1 upon 
A, is .05 upon By that is, 5 per Cent, per Ann. 



Sect. 
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SECT. Xilt 

. . , ,, i , ,, -i 



The Rub tf Feifrwjhip. 

Jriouiem I. 

Roe Perfins CDEF and G, ntdke a Bank, 

HY Stack of B/btiej, in dt 3 tfo I. -tohh -which 

. they Trade and gain 40 1. iuhdf part of this 

Gain muft each Perfon receive to balance Ins 

Mritejlpbtto? 

TH E Inftrument Will rdftrfve this and fuch like 
Quettions by Infpe&ion. 

*tVe JPVdpwtioh is, 

As the *Me Stock, 

is to the voboU Gain ; 

So it tact Masts pmticvfUr Steck, 
to Us particular Gain. 

» 

Therefore, Set 360 the whole Stock upon A\ to 40 
the whole Gain upon B, then againft each Perfon's 
Stock upon A f you bavtf his* Gain up<Sri B. Thu* 
againft k>8 upon A, jou bavte 12 updriB. $6C 
who put r68 /. (hall have 12 /. of the Gain, and fo 
of the reft. 

L Stock 



2i8. Tie Ruhtf Fdhwfhip. SeSt. XIII. 

Stock. Gain. 

C 108 12 

D— 81 * 9 

E 63 7 

p— 7«-r 8 

G» ' ■ 36 ■'■ ■ 4 



360 40 

By which it appears, that this Queflion (which 
hy the Pen would require fire Operations) is refol ved 
by the Rule at one* 

A Queflion of this Rule with Time. 

Problem II. 

Two Merchants join together, H put in 60 1. 
fir 6 Months, F fut f'*8o; L fir 8 Months, 
and they gained jd 1 ; How much mufl each 
Merchant have of the Profit* 

* 

The Proportion will he, 

(1) As 1 is to 6 (Momtbs) ; 
S0/V60 Lto 360. 

(2) As 1 is to 8 (Months) 5 
So ** 80 1. to 640. 

Set 1 upon A/ to 6 upon B ; then againft 60 upon 
A, is 360 upon B. 

Again, 



Sea. XIII. tin Rule *f RSwfbip. n 9 
Again, Set i upon A, to 8 upon B ; then agatnft 
So upon A, is 640 upon B, the Sum of thefe is 
1000. 



* * •» 



Now for each Merchant's Share* 

x. Set 1000 upon A, to 5o_upon B ;then againft 
360 upoy A, £s \% 
much ii-H's Share. 



360 upoj A, is \% upon B* thai is \%l% and fo 
id*xl s 



z. Set iooo upon A, to 50 upon B ; then againft 
640 upon A, is 32 upon B, which is the Share 



^ *► •** • % 



The whole Gain 50 /. 
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Problem I. 

Any number *f Mm being propofed, to place 
t/xm in Battalia, fo that there may be as 
many in Rank as in File, and fuppofing them 
$+ be- im b attelied at* Order- (nuhlsb * 3 Foot 
difiance in Rank and File) to find how many 
f quote Foot of Ground t/>ey will take up ? 

ExsmpU.T £ T the Number of Men propofed be 
P j 3600. Set the Lines C and D even 
tf fte tn^. Now fopafiftuch as the Number 
given doth confift of an even Number of Figures* 
leek the Number, w?. 3600 in the fecond Radius 
on the Line C, and againft it on the Line D, you 

will 
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will find 6o> and fo m*py Men- mult be in Rank, 
and as many in File : 

Mow to find how many fguare foot of O/ouod 
they will occupy : -*., f 

Set i upon A to 3 upon B, then again ft ocTuprij), 
A is 180 upon B. '" * 

Then fet the Lines C and D even, and find this 
Number, v/>. 180 oh the- ftft Radius on the Line 
D, and againft it you have 32400 upon C, and fo 
many fijuareFoot of Ground will thefe Soldiers oo 
Cttpy^hein^ at their Order of three Foot. 

'Problem II '" "' .".'' 

4*3 Number of Men beinif>y<y>ofed K to f lace 
.tfopn in Battalia, in fom t &<tet fte'te' 
via} ke. +me W tqaty mJ^^ L h'i}i.K^ ri 
and that they may ftatci m iiBi^e cihd^r, 
which is 1 t Foot . 

Exampk.T ET the Number given be* itoty-Jtaf. 

I ^ the Lines D and G even, and count 
half the Number given, trf|. 90a upon $be Lite 
C, and againft it you have 30 upon E), which is 
the Depth of the File, and,then. there muft be 69 in 
R>ank, which is twice qo; » ■" ' 

Now for the Ground thefe will occupy being ac 
dofe Order. 

Set 1 upon A to i.«; upon B, then againft 30 upon 
A is 45 the fide of the Ground, — — — — - and 
without moving the Lines, feek 60 upon the Line 

L a a, 
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A, and aeainft it you have go upon B, which is the 
Length of the Ground. 

Now for the Area* 

Set i upon A, to 45 upon B ; then againft 90 upon 
A, is 4050, and fo many fquare Foot of* Ground will 
theft 1800 Men occupy at Clofe Order. 

Problem XXL 

Any Number of Men being frofojed to fo put 
in Battalia, and a certain Number named 
to be either m Rank or File* to find the other 
Number. 

Mxsmflt.T ET it be required to place 1 coo Men 
Ij in Battalia, fo that there (ball be 1 j 
in File, bow many muft there be in Rank > or bow 
many Files muft there be ? 

This if refoly'd by the Lines A awl B. And the 
Proportion is, 

As i{ the Depth in Hie, * to 1 j * 

So it 1200, the Number prcpcfti, to$o the Number 
of Men in JU**. 



Pro- 
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Problem IV. 

» 

Any Number of Soldiers being given, together 
rvitb their difiance iri Rank and File, to order 
them into a Square Bdttalia of Ground. 

Example. T E T the Number 4 fcf Soldiers gWen be 
I j 5400, their Difiance in File 6 Foot, 
and in Rank 4 Foot., 

Set 6 upon the Line A, to 4 upon the Line B; * 
and then a&ainft ^coupon A* is 3600 upon B. 

Then fetthe Lines D andOeven, an4fcek 3660 
in the fecond Radius upon C, againft it you have 60 
upon D, the number of Men to be placed in File* • 

Now for the number of Men in Rank, fay, 

» * ■ ■ . 

Srh 54ca**90. 

So there ffiall be do in File*, and .90 in RaekV. 

Now if you multiply 6o, the Number of Men in 
File, by 6, their Difiance, the Prod uft will be 360, 
the fide of your Ground. 

In like manner, if you multiply 90, the Number 
of Men in Rank, by 4, their Difta nee, the ProducV 
will be 360, as above ; which (hews, your Ground . 
is exactly fquare, and is therefore a Proof of the 
Work... 



PiC* 



n 
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Problem V. 

Jjjf iqoo Soldi ns may be Lodged or Quartered 
in a fquare Piece of Ground* whye fife is 
400 Foot ; how W4ty Foot lotg muft the 
fide of a Square be> that the Ground included 
vug /0^#4ooo? 

The Proportion wtH bt 

(l) A s * * *> ¥*> (Ae 8ii* of tit* tqwufc 
jf\ which wifl Lodge ipop £al4iflft) 
* Is 4000, to i6oeeo. 
• ♦ 

faj A IOOO is t* 4flQO I 

A? is itiQOOfttQftiroefe 

Now (fetting the Lines D and Q syefO $pA this 
640000 in the fecond Radius on tfc \4p& C> *pd a- 
gainft it you have 800 upon D, and fo much mud 
the Side of a Square he, to Lodge. 4000 Soviets 
-with the fame convenience that a loop were Lodaoi 
in a Square whofe Side was 400 Eqpt. 



SECT- 
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Of Trt$tatePr9ftrtk** 

Triplicate Proportion, is.fuch a Proportion 
as is between Lines and Solids, or between 
Solids and Lines, of which I Jhall give 
fome Examples in the following Problems. 



Problem I. 

J£ aBJilla. ' toh&fe' biatfetif is [^\jkcki y weigh 
9 Powidt, what fhatt amt}m Bullet of tl#> 
fame Metal weigh , whofe Butf&W isi 8» 

Inches? „ 

* [: it * 

SET 4 fthft Piamete/9£ ri^£uHej:jm>pofed; up- 
on th?ffitttirie 9 i&Qtp*'Wei&i A/i .the Line 
E; rti€tt'aga{h1t^1upon tli? %lf tin* if j*; wlitch 
is the weight of 'the Bullet' whole fciameter is 8 
Inches. 

And as the Lines now ftand, you n»y find the 
weight of all Bullets of the fame Metal ; for againft 
the Diameter upon the fingle Line you have the 
weight upon the Line E. 



L i Thu* 
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Thus, if the Diameter ©f" a" Bulk* 

O) Inches, *«»^,tl?f ' 
**<! >weight wiU 4ll*l>Poanis.. 

t7) (48.23) 



l* 



Problem II. 

Having the Weight of two Bullets of the fame 
Metal y and the Diameter of one of tbem y to 
find the Diameter of the other. 

THis is but the Converfe of the laft, and there, 
fore without moving the Lines, find the Weight 
<ta the Line E, and againft it you hare tJ&eDiameter 
e» the fingle Line. 

Thus, if a Bullet 

» • * 

fao") Pounds, the fV 2 3l 

' weighs s 30 > Diameter < $.07 finches. 

I40J willbe U.67J 



Problem, 



r 
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» 

Problem IH. 

If a <Brafs Gun, whofe Diameter is 8 Inches^ 
weighs 640 Pounds, what/hail another Gun* 
weigh (of the fame Shape and Met at) whofe 
Diameter is 6 Inches? 

SET 8 upon the (ingle Lint, to 640 on the Line 
E, then againft 6 upon the (ingle Line, is 270* 
on the Line E, which is the Weight of the Piece .-.- 
whofe Diameter is 6 Inches. 

Problem IV. . 

There is a Quical Tun which 'contains 610 ; 
Gallons, this Diameter at the Bottom is 80 
Inches, the Diameter at the Top 71.1 Inches, 
and the Depth 30 Inches; it is dcfned to 
make another Tun in the fame Shape with 
the forme}', that may contain 8bo Gallons. 
To. find the Diameter pf this Tun at the Bot- 
tom and Topi and alfo the Depth. 

1. Fir the. Diameter at tie Bottom* l 

SE T 620 (the Content of the > firft <Tufo> trpoA 
the Line E, to 80 (the Bottom-Diameter) on -. 
the (ingle Line : Then againft 800 (the Content of 
the fecond Tun ) upon E, is 87, which is the Dia- 
meter fought , 

2. ftf > 
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2. for the Diappter a* the Top. 

Sot 6zo upon E to 71.2 upon the. finftle Line, 
then againft 800 upon £ is 774 the Diameter 
fought. 

3. For the Depth 

* 

SeJ 6*0 upon E to 30. upon, the fingfe Mne, t^«^ 
agqip&Soo upon E is 32.63. the. Depth require^ 

So the Diameters and JEtep&h of thfc T»ft *n>a$* 
fcUoweth, 



Depth — 02.* 




Depth — — '32.63 



But the firft of thefe. being, fbua&as ahoyAdi*eeV 
<& th* o^be* may be, dfApvgf 4 *.* W Ogcpatioq by 
% Rifles AandB* ^hu$; 

Se,t &o upon A ta 8t> upon B, then againft. 71.2 
upon A is 77.4 upon B, and againft. 30 upon A i* 
f 2.63 upon B^ whkkaK^fliew*, tb%t the-Diameters 
and Depth of this Tun, are in proportion to the Dia- 
meters and Denth/of t tte T^ft Ijrft proofed. Ami 
the like may be done tor any Casks t of which f 



Piobiem 






Problem V. 

There is a Ship of 60 Tun Burthen, wbtik 
measures 44 Foot by the Keel, and it is re~ 
quire&tq mpke qnof^er Skip ffjrfo TUmSUxr 
tbwiy of the fave. SJtef>e. with the frft, flaw 

m&W Pm tog WH& tJ& KM. of thifeawi 
SM?be>? 

SET 60 upon E, to 44 upon the (ingle Line, then 
a gain ft 36c upon E> is 80 on tho fagl* Lwie, 
which- i& the* Lw>gth of the< Kt*t *<juiitodl 

Nowrfuppafe i* tW flri*Shi> «b# totddfeBtft* 
he *?,d< Poot^ a«t tht I>eft* 0$ the field* 7,7* 
Foot. 

TV fa* tbefrDii*e*tioB»«f the fttondShift 

Set 44 upon A, to 80 upon B, theft- ftgeiftft vf.€ 
upon A, is 32 upon B, which is the Length of the 
Beam. And without moving the Lines, ieek 7.7^ 
upon A, and againft it you have 14*1 upon jo, 
which is the Depth of the Hold. So the Dimen- 
fions and Burthen of the two Ships are ai fot- 
lowctb, * 

1 Ship' 2 Ship 

L«ngthof«hef| e f m } I7 44j«J ? p ^ 



Depth of the Hold — — 7.76 14.1^ 

Buxthca ■■ « ■ " ■ ■ ■» (S0I360 Tua. 



:•** 



To 
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To find the Burthen of any Ship, whofe Length, 
Breadth, and Depth is given in Feet, the Commoq 
Rule is, 



Multiply the Length of the Keel by the Length of the 
Mldjbip Beam, then multiply that . PtodmS by the 
J>epth of the Hold-, then divide this \lafl PrcduS by 
too, the Quotient gives you the Tmnt* But when 
there is no Allowance for Guns, divide the loft Pro- 
duBbyg^ 

Thus, in the fecondShip ahovementioned, mul- 
tiply 80, the. Length, by 32 the Breadth, the Pro- 
duft is 2560$ this multiplied by 14.1, the Depth, 
rives 36096 ; and this divided by xocV-i* 360,96, 
that is, 3 60 Tons, and 96 parts of a Tod, which is 
the Burthen of this Ship, allowing for Guns. But. 
if there be no Allowance made for Guns, divide the 
laft Product, vi{. 360.96, by 95, in this cafe her 
Burthen will be found to be 379.95, that is, 380 
Ton very near. 
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Proportions in a Circle, tec 23 1 
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PROPORTIONS 



1 N A 



C I R CLE. 

IT was- (hewn in Page 42, that if the DUmtttt 
of a Circle be 1, the Grcumfcrcwe will be 
3.141592, and the ^rea .78*5398, the Square*Root 
of .78-5398 is .886227, and this is the Side of a 
Square, equal to the Area of a Circle, whofe Dia- 
meter is 1. And the Square-Root of .5, vff. .707x07 
is the Side of the greatefr Square that can be in- 
feribed in a Circle, whafe Diameter if 1 : So that 
if the &iameter of a Circle be 1, 



Circumference 
*\w 1 Square equal 
tnc < Squ. infcribed 

Area 




p**, 
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Note further, that if the Circumference of a 
Circle tier, 

r Diameter y f »3 i$3io 
t*->So. equal twill \ .zZzaw 
xnc, )Sq. Infcribcd f be S ^25079 

CArca ) C .079577 



* 4 



If tfre Area bf> Circle be ir ' ~ 

Th«S Diameter "Lis $ f - I28 379,7 

xac ^ Circumference y £ 3. 5 449 *> 5 

If the Circumference of a Circle be 4, 
Kthe-Diaiaetet of. a Circle he 4* 

* * — 

I»*9 thftfc Cafes tfrv^tf AfcS^f&lncfieS) Foet^ 
Kar4% tfr* the other leans being, Lipes, do refer 
Uh U*jeal„ Inches Ftot, Yard*,.©* rcfpecUvalis 
Thefe Things preraifed^ftall.herei add. fame ufc- 
ful Qyeftions, which may be rcfolved either by the 
Pen or Inflrument. 






X 
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1, Tbc Dumoter of a Circle givtm, H fui the Ci r . 

cumference* 

As 1 is to 3.141593* Or 

As .31731 is to 1 ; 

So is the Diameter to the Circumference* 

2. Tbe Circumference given, to find tie Diameter. 

4"i*tl>'0t03!ft Or 

As 3.141593 is to 1 ; 

So is the Circumference to the Diameter. 

3, The Diameter given, U ftnd tko Side pf O^SqWC) 
equal u tkc Ore fa 

As X ijtq .$83227, Or 

utr 1.1*8379 i$toi; 

So U the Diameter to the Si At of a Stuart cquai* 

4. 7fc 574* 0/ 4 Square given, tvfuA the Diameter 
of a Circle ycbcfe Area is. equal to the Square* 

As I is to 1.128379, Or 

As, 886227 is to 1 j 

So is the fide of the Square to the Diameter (ought. 

5 • The Circumference given, to find the fide of a 
Square equal to the Circle. 

As 1 is to .28*09 j* Or 
As 3.54491 is to 1 $ 

So is f the Circumference to the fide of the Square 
required, 

6. Tie 



» 



2 J4 Proportions in a Circle: SeftrXVL 

6. The Side of a Square given, to find the Circumfe* 

tenet of a Circle equal to the Square. 

As lis to 3-5449 1> Or, 
As .282095, is to 1 ; 

So U the fide of the Square to the Circumference 
fought. 

7. The Diameter efa Circle given, to find the fide of 

the greateft Square inferibed. 

As 1 is to .707.1 07, Or 

At 1 .41421 is to 1 ; 

So is the Diameter to the JW* required. 

8. The fide of a Square given, to find the Diameter 

of a Circle tla$ JbaB einumfcrile the Square. 

As, lit to 1.41421, Or. 
As. 707 107 is to j ; 

So is the Side of the Square to the Diameter 
fought. 

9. He Circumference of a Circle given, to find the 

Side of the Square inferibed. 

As 1 is to .125079, Or 

As 44429 is to 1 ; 

So is the Circumference to the Side required* 



10. The 
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10. The Side of a Square given, to find the Ciftum* 
ferenee §f a Circle that JbaM circumfcribe the 
Square. 

As x is to 4.4429, Or 
-^•225079 U to x \ 

Sois the Side of the Square to the Grcumferencn 
fought. 

ii. The Diameter tf a Cir tie given to §nd the Area. 

As tista. 785398, Or 
At 1*27324 if to 1 ; 

So is the Square of the Diameter to the Area re- 
quired, 

12« TheArtarf * Circle give*, tefind the Diameter. 

As I is to 1.97324, Or 
As .785598 is to 1 ; 

So is the Area to the Square of the Diameter, 
whofe Square-Root is the Diameter fought. 

13, The Circumference cf a Circle given, to find the 
Area. 

As 1 is to .079577* Or 
As 12.56656 is to 1 ; 

So is the Square of the Circumference to the Area 
fought. 



14. Tbe 
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14. The Ares tf s Circle £tve* 9 te f*d the Cireum- 
fire*ce. 

As 1 is to 12.56637, Or 

As -079577 " *> 1 * 

So is the Area to the Square of the Circumfe- 
rence, whofc Square-Root is the Circumference 
required. 

Such of theft Proportions as relate to the finding 
the Area of a Circle by the Diameter or Circumfe- 
rence, being of moft general ufe, and requiring,, in 
fome cafes, more exa&nefs than can fie attained to »y 
the Numbers here given. I have here added two 
Tables for that purpofe, which were Calculated to 
fixteen Places, and are here Printed exaAiy true to 
ten Places in the Fractions, only the laft Figure is 
a*4o ho mere, where tbp ekveat^ ft£u* -*»* 
above five. 
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A Table (hewing the Area and Circum- 
ference of arty Cifcle in Inche^, Footi 
Yards, <Sfr* tb an/ Dkmeter in ilntftes. 
Foot* Yards, jjTa fr#m i to 1 2, or from 
lototjio. r ' ' 



IHa. 



juo 



*4 



K.6 

1-7 

r.8 

*9 



Area. 



•95013*7777 
1^309743553 

x«-j273i4896i 
1.5393804003 

*»t6j: 145(8676 



2.0106192985 

2<ft£$ 80469*2 

a .57i469dD4J4 - 
24*3528*3699 v 

*t4i194*13* 



2*4 



ft»6 

*7 

i.fc 



%io 



344636049006 
3.^0132^1108 
4»i*$475%844 
4*5238934212 
4^908738*212 



' ^1^929 15846 

~ -J'7*?H*P«»2 
6.I-5752160BO 

6.604*98 ^5412 

_7x^^^83ji7o6 



. *> 

^ 



3-46.W5»9^P 
£.76931*1848 
, 4.0840704497 
449822971^.0 
4-7121-889804 



Circutnferetiee. 



■ ■14 



3ti4*S0t6tt« 



T53+- 



5>Oi265482457 

5liS407K>75nx 
5^486677*62 

> 5>9^9Q2^04^g 

^2*3^5307.2 



<*•$ 97*445 W 
6*9115038379 

7*21255^63103^ 

7*539*223*86 
7-^9816340 



8.1^1408993 
8^823001647 

8.79644 9430^ 
9.1:10618695*^ 
9.4^Jl777P6o^ 
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7.547676350* 
8.0424771932 

8.55298^9994 
9.0792027689 

9.6211275016 



J 10.1787601976 
10.7521008569 
11.3411494795 
11.9459060653 
1 1. 5663706144 



13.2025431267 
13.85442360*3 
14.5220120422 
15.20530844^3 

15.9043U80J8 



16.6190251375 

17-34944142J4 
18.09557^6847 

18.857405 

19.634*5' 




'36847 

)690}2 

;4o849 ' 



20.4282062300 
'21^23716^3383 
22.06183440^8 
22^022144447 
2^758594^4^8 






♦ " ' » 



24.6300864041 
25.51758613288 
26.4207942167 

27.3 397 1°06& 

28.274H38S23 



Circumference. 

9.7389372261 
10.0530964915 
10.3672557568 
10.6814150222 
10.9955742876 



11.3097335529 
11.6228928183 
11.9380520836 
12*2522013490 
12.5663706144 



12.8^05298797 
13*1946891451 
13*5088484104 
13.823007675$ 
{4.1371669412 



14*4513262065 

14,7654854719 
15*79644737* 
15.3938040026 

15:7079632679 



16.0221225333 

16.3362817987 

16.65044*0640 

16.9646003294 
17^27875^5947 



i7*5929i886ot 

I7-90707? 1 *5S 
18.2212373908 

18.5353966562 I 

18:849555921s J 



• i 
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m 


Dia. 


Area. 




Circumference. 




6.1 


29.2246656600 


19.1637151869 ■ 




6.2 


30.1^07054010 




19.4778744523 




64 


31. 1724531652 




19.7920337176 




6.4 


32.1699087728 




20.1061929830 




€.<, 


33.1830724035 




20.4203522453 
20.7345115137 




6.6 


34.2119439976 




6.7 


35.2565235549 




21.0486707791 




6.8 


36.3 1 68 1 10755 




21.3628300444 




6.9 


37.3928065594 




21.6769893098 




7.0 


48.4845100065 




21.9911485751 




7-1 


39.5919214169 


22.305 307840J . 
22.6194671058 




7-2 


40.7150407905 






7-3 


41.853S6S1274 




22.9336263712 




7*4 


43.0084034276 




23.2477856366 




7-5 


44.1786466911 
45-364597917* 




23.5619449019 


t 


7.6 


23.8761041673 




7-7 


46.566257.107S 




24*1902634926 




7.8 " 


47.7836242611 




24.5044226980 


j 


7-9 


49.0166993776 




24.8185819724 


1 


8.0 


,50.2654824574 


. 


25.1327412287 




8.1 


51.5299735005 
52.8101725067 


25.4469004941 




8.2 




25.7610597594 




8.3 


54.1060794765 




26.075 219024S 


I 


8.4 


55.4176944093 




' 26.3891^2902 




8.5 


56.7450173055 
58,0880481649 




1 ^6.703.5375555 


i 


8.6 


1 27.0176968209 




8.7 


59 4467869876 


1 27.3318560862 1 




8.8 


60.8212337735 


1 27.6460153516 I 


\ 8.9 


62.2113885227 | J 27.9601746169 J 




J 9.o 


63.6172512352 




1 28.2743338*23 I 
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tta, 

9.1 
9.3 
93 
9-t 
9-5 
9.4 

9.8 

9-9 
10.0 


Area. 

65.03S8219 109 ' 
66.4761005 500 
«7.9»9Cf87i5as 
69.3977B17178 
70.8821841466 
72.382294738* 
73.S981131941 
75.4296^96127 
76.97153739946 
78.i39Si6J397 
8o.il84*6«48T 
St. 712^249199 
83.3228911548 
84.9486653531 
8a.5»at47V4« | 

88:2473" 3 7*3 91 
89.9»023lt27l 
0x608841 778f 
9J3»^i»1'S>3| 
9VOJ3^777'f 
9-6.74*907712* 
98.52034s* 16 * 
100.287491484! 
K»:o70345IM' 
'103.855907109) 




Orcumieience. 


28 .5 88493 Hf7 

28 9026524130 '■ 

29.11681116784 

29.53097^9437 

29.84^302091 


30.^92 8947 4* 
■ 30.4734487398 
30.7876080052 
31.1017^72705 
3>4*»5$#SH» 


10. 1 

10.3- 

10.* 
to. 5 


- si.T^ooS^Stfis 
3 2.0442 ^joBM 
31.3584(543320 

42.p887 , i»8fia'7 


10. 5 

St 

Ic.tf 


1 33.3008821281 
' 33.6'i504li.393l 
1 33.g'495o06s88 

34.5475191 89 5_, 


ii.a 
"•3. 

11.4 
ir.tf 

13 

1 1.9 




i*8 
:02 
t<6 

1 

36.75 663*047© 
37 .070705 3 1*4 
37.38495fcs7?7 
i7.6WU»843» 


105.^83 176^6* 
107.5131541875 
109.3588402715 
111.220*339187 
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The Vfe of the foregoing Table is obvious, for 

l.T F the Diameter of a Circle be Inches y Foot, Tards, 
A CSfc. not exceeding 12, you have it in the firft 
Column to every tenth part of an bub, Foot, Tard, 
Ok. And againft any Diameter in the firft Column, 
you have the Area in the fecond Column, and the 
Circumference in the third : And the Area is always 
Square Inches y foot, Tar is, &c. according as the Dia- 
meter or Circumference is given in Inches, loot, 
Tardsy &c. 

2. If the Diameter given be entire Inches, Feet, 
Tards, Ota not exceeding 120, you have it in the 
firft Column, by taking away the Point, for by 
this means the Tenths are made Units ; but in this 
cafe you muft remove the Point two places towards 
the right Hand in the Area, and one plac? in the 
Circumference. 

Thus if the Diameter 

V 

i^.» < *\*m 5 Area is 10^.683 1768668 

be 1 t.o tne J Circumfcr# i$ 36.4424747816 

But if the Diameter 

^ * *i.. SAreais 10^68.3x76866* . 

+e 116, the £ Circ0BJ f Cr . fa 3*4.41474781$ 

And for the fame Reafon if the Diameter 

^_ .v- £ Area is 1056831.76866s 

be "fc>>«"£circumfcr. ii 3 644.24747«»6 

M 3. If 
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3. If any Area in the Table be multiplied by 4, 
the Produft will be the Area of a Circle of twice 
the Diameter of the Circle given, and therefore the 
Area of a Circle whofe Diameter is 22.6 (though 
nop found in the Table) may be readily obtained, 
fcr the half pF 22.6 is it. 3, which found in the 
Arft Column, the Area againft it is 100.2*87491842, 
this multiplied by 4, is 401I149965936S, the Area 
ef a Circle whofe Diameter is 22,6. 

4. If the Diameter an<i Altitude of a Cylinder or 
Cme be given, multiply the Area againft the Dia- 
meter by the Altitude, the Product will be the 
Content of the CjUndcr \ or by one third part' of 
the Akttttrfe, the ProduA Will be the Content of 
the Cbne. 

5. If a Cylinder * Sohere and Co*e 3l have, the fame 
I>iameter anid Altitude, their Contents are as 3, 2,1. 
Suppofe the Diameter and Altitude 12, the Area 
*gainft 12 is 113*0973355292, this multiplied by 

12 1 f*3S7* f ^8^263 504I Cylinder. 

S > gives < 904.7780^842336 S Sphere. 

So that any Area multiplied by two thirds of its 
Diameter, gives, the SeKdttj of a -Sphere of that 
Diameter. 

6» If the Diameter of a Sphere ke dauhM, the 
Area! agalnik thfrSum is ehe Sbpenfidiai Content of 
the Sphere, As let the Diameter be 6, the double 
is 12, the Asti againft 12* *Mi3.69?3??5*Jl, the 
fuperficial Content of a Sphere wjiefe Diameter 
is 6% \ 
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A TABLE fhewing the Jna.uA Dia 
meter of any Circle, in Inches* Fc%t 
Yards* &c to any Circumference in Inches 3 
Fort, Yards* &c. from i to 12 or fron ; 
10 to 120. 



Cijc. 



1 



1.0 



1.2 

M 



1.6 
1.7 

*9 
2.0 



2.1 
2.2 

2.3 
24 

2-1 



2<6 

2.7 
2.8 

2.9 



Area. 



•°7957747i5 



.0962857406 
.1145915590 
.1344S59269 

.1559718442 
.1790493110 

.2037183272 

.22997$8 9 ^ 
.2083 tooyS 
.2*727167*3 
.3183098862 



.3509366495 

.3851549^23 
.4200648245 

.45&3662361 
.49735^ 1972 



•5379437077 
.5801197676 

.6238873769 

.6692465357 
.7161972439 



Diameter. 



.3183098862 



.3501408748 
.3819718634 
.4138028510 
.4456338407 
.4774648293 



.5092958179 
.5411268065 

•572957795.t 
.60478B7837 

.6366197724. 



.6684J07610 
.7002817496 
.7321127382 
•76J9437268 

'7957747*55 



.827605 7 04 J 
.85943(66927 
.8912676818 
.9230986699 
.9549296586 



i 



M 2 
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Circ. 


Area. | 




Diameter. 


3-i 


•7^47395oi6 




•9867606472 


3-2 


* -8148733086 




1.0185916358 


3-3 


. .8665986651 




1.0504226244 
1.0822536130 


*4; 


•9I99M57" 




35 


•9748240164 




1.1140846016 


3-* 


1.03 1 3 2403 1 2 
1.0894155855 
1. 1490986891 


1.1459155903 


3-7 




1.1777465789 


3.8 




^2095775675 


3-9 


1.210373342a 




1.2414085541 


4.0 


1.2732395447 




1.2732395447 


4.1 


1.3376972967 


1.3050705333 


4.2 


1.4037465981 




1.3369015220 


4.3 


1.47 1 3874489 




1.3687325106 


4.4 


1.5406 19840 X 

1. 6114437988 




.1.4005634992 


4-5 




^•4323 944878 


4.6 


1*6838592979 


1.4642254764 


4-7 

4-8 


1.7578663464 

1.8334649444 




1496056465 1 
1.5278824537 
1.5597184423 


4.9 


1. 9106550918 




5.0 


1.9894367886 




^59i 5494309 


5-« 


2.0698100349 


1.6233801495 


$.2 


2.1517748306 




1.6552114082 
1.6870423968 
1.7188733854 


5-3 v 


- M3533 "757 




5.4 


. 2.3204790703 




5-* 


2.4072185143 




1.7507043740 


.5.6 


M955495077 


1-7825353626 


^•z 


2.5854720505 
2.6769861428 
2.7700017845 

2.8647889757 




1.8143663512 


5.8 




1.8461973399 


5-9 




1.8780283285 


6.0 




1.9098593171 
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*4 


Circ. 

6.1 • 


Area. - | 




Diameter. 


2.9610777162 




1.9416903057 


6.2 


3.0589580062 




1.9735212943 


6.3 


3.1584298457 




2.0053522830 


6.4 


3.259493234$ * 




2.0371832716 


.6.6 


3.3621481728 




2.0690142602 


3*4663946605 


2.10084^2488 


6.7 : 


^3.5722326977 




^2.1326762374 


6,8 


- 3*079 6622843 




2.1645072260 


6.9 


3.7886834203 




2.1963382147 


7* 


3.8992961058 




2.2281692033 


7' 1 


4.01 1 5003406 


.2.2600001919* 


7r* 


..4.125x961249 




2.2918311805 


7t3 


^4.2406834587 




2.3236621691 


7:4 


-4«3^ 66 ^4I9 




2.3554931578 
s.3873241464 


7_1 

-7;*~ 


4.47*2327745 


1 


. 4'5963947$^5 


2.419155-350 
2.4509861236 


7:7 


4.7181482880 




7.8 


4.8414933689 . 




24828171122 

2.5146481009 


7.9 


4.9664299992 




8.0 
8.1 


4.0929581789 




t.5464790895 _ 


5.2210779081 


2.5783100781 


8.2 


5.3507891867 




2.6101410667 . 


:«-3 


5.4820920148 




2.6419720553 


- 8.4 


5.6149863923 




2.673803043,9 


8.6 


57494723192 




2.705634033*6 


5.885549J955 - 


2.7374650212 


8-7 


6.0232188213 




•2.7692960093 


8.8 : 


6.1624793965 




-2.8011269984 


8.9 . 


6.3033315212 




2.832957987Q . 


9.0 


6.445775 19<2 




1 :2.8647§89757 - 





M 3 



2+6 
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Circ. 

9.1 

9.2 

9-3 
9-4 
9.5 


Area. 


• 


Diameter. * 


6.5898104187 

*-735437i9itf 
6.8826555140 

7.0314652858 

7.1818668070 


2.8966199643 
' 2.9284509529 
2.9602819415 
2*9921129301 
3.0239439187 


9.6 

9-7 
9.8- 

9*9 
1 0.0 

10,1 

10.2 

10.3 

10.4- 

10.5 


7-3338597777 
7.4874442978 

7.6426203673 

7.7993879862 

7-957747I546 

8.1176978724 
8.2792401396 

8.4423 73 *5 6 $ 

8.6070993224 

8.7734162379 


3-0557749074 
3.0876058960 
3.1194368846 
3.1512678732 
3.18309886x8 


3.2149298505 
3.2467608391 
3.2785918277 
3.3104228163 
3.3422538049 


10.6 
10.7 
10.8 
10.9 - 

II.O 

~Ti.i 
11.2 
1 1.3 

•11. 4 

iM 


8.941*247029 
9.1108247153 
9.2819162811 

9-4545993944 
9.6288740571 


3.3740847935 
3-4059157822 
3-43774677o8 

3-4695777594 
3.5014087480 


9.8047402692 
9.9821980307 

10.1612473417 

10.3418882021 
10.5241206120 


3-53323973*6 
3.5650707253 

3.5969017139 
3.6287327025 

3.6605636911 


! n.<5 

'iK7 
11.8 

, 11.9 
ji 2.0 


10.707944571a 
10.8933600799 - 
11.0803671381 
11.2689657456 
11.4591559026 


3.6922946797 
3.72^2256684 

3.7560566570 

3.7878876456 

I 3.81971^6342 



! 
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The Vfes of the Table are very fUin % for 

iiTF the Circumference of a Circle be given in 
J Inches, Foot, Tards 9 8V. not exceeding 12, 
you have it m the firft Column to every tenth part 
of aft fab, Foot, Tardy tSc. from 1, to 12, and froni 
10, to izo, in intire lrubes y fopt y Jards^ C£r. and 
in either cafe you have the Area in the fecond Co- 
lumn, and the Diameter in the third Column. 

Thus if the Circumference of a Circle 

be 10.5, the 5 Ar« is 8,7734^1379- 
7 * i Diam. is 3.342,2538045^ 

But if the Ciriu inference 
DC 105, tne£ Diam .1,33.421538049 

2. If any Area in this Table be multiplied by 4,' 
you have the Area of a Circle to twice the Circum* 
ference of the Circle given. Let 8.9413247029. 
(the Area again ft iq.6 Circumference) be multi. 
plied by 4, the Prdmift will be 35«76«)298Sii6 
which is the Area of a Circle whofe Circumference* 

is 21.2, 

3. If the Circumference of a Cylinder be 10.6 Foot, 
and the Altitude 16 Foot, the Area againft 1 0.6, 
multiplied by 16, gives the folid Content of the 
Cylinder in Feet! and io of any other. 

M 4 4. If 



* 4 8 fbe Ufe of the Table. &ft. XVI. 

4. If the Circumference of a Glebe or Sphere he 
gi?eti| the Area againft it multiplied by 4, give> 
the fuperficial Content of fuch Sphere. Thus if the 
Circumference of a Sphere be 3 Foot, the Area a- 
gainft 3 is .7161972439 ; this multiplied by 4, 
gives 2.8647889756 the fuperficial Content k of a 
Sphere, whofe Circumference is 3 Foot. . Or thus, 
double the Circumference given, and find the Sum in 
the fir ft Column, the Area againft it is the fuperficial. 
Content fought ; thus twice 3 is 6, which found in 
the firft Column, the Area againft it is 2.8*47889756^ 
as above. And indeed, any Area in this Table is 
equal to the fuperficial Content of a Sphere, whofe 
Circumference is half the Circumference againft 
fuch Area reflectively. 

5. If the Circumference of a Sphere be found in 
the firft Column, you have the Diameter in the third 
Column. Now if the Area between them be mul- 
tiplied by two thirds of *be Diameter, you have the 
Solidity of fuch Sfbere. ' 
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SECT. XVII. 



The Vfe of th/ Inftrument in Mea- 
furing of Timber and Stone, 



Of Round Timber. 

Problem I. 

The Circumference and Length of any Round 
Tree, being given (in Foot-meafure) to find 
the Content. 

RULE. 

AS 3.545 upon D, is to the Length upon C ; 
So is the Circumference upon D, to the Con* 
tent upon C. - 

Example. Suppofe the Length of a Tree be 20 
Foot, and the Circumference 4 Foot, What is the 
Content ? 
* Set 3«{4<h upon D, to 23 (the Length) upon C, 
then againft 4 the Circumference upon D, you have 
2*5.46 upon C, that is 25 Feet and almoft an half, 
and fo much is the Content. 

Note, - 3.545, i* the Circumference of a Circle 
whofe Area is 1, 

M5 *t*» 
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Problem IF. 

The Circumference of a Round Tree being given 
in Inches, and the Length in Feet, to find the 
Content in Feet. 

TH E Rule given in the lad Problem will ferve 
here, if inllead of 5.54$, you make ufe of 
42.54. ( which is found by multiplying 3.545 by 
12.; 

Example. The Circumference is 36 Inches, and 
the Length 10 Feet, What is the Content ? 

Set 42.54, upon D, to xo upon C, and againft 
0,6 upon D, is 7.16 upos C, wnich is the Content 
fought. 

Problem III. 

Th* Circumference *f any Round Tree- being 
-given, to find bow much m Length it wilt 
take to make a Solid Foot. 

T?Irft in Foot-Meafare, the Proportion is, 

Jls the Circumference upon D, h to 1 upon C ; 
[So U 3.545 upon l>, to the iLength fought upon C.. 

* Example. If the Circumferecce oF> Tree be 5. 
F«et, Ho.vr many ,Fcct in Lejngf h will it take to 
make a Solid Foot ? 

« 

Set 
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Set 3 upon D, to i upon C, and agairtft 3*54$:. : 
upon D, is 1.396 upon C, that is, 1 Foot and .396 - 
Parts. Now> fo many times as this iscontaift'd in 
the Length of the Tree, fo many Feet does the 
Tree contain. 

Secondly, In Inch-meafure, if the Circumference 
be given in Inches, Say 9 

~ v Jl$ the Circumference upon D, is to 12 upon C ; \ 
So is 42.54 upon D, *0 the Length of Inches (ufQ* 
C) to make a Foot. 

Example. The Circumference of a Tree is 4& 
Inches, How many Inches in Length will make a 
Foot ? 

■ Set 48 upon D, to 12 upon C, and againft 42.54 
upon D, is 9,42 upon C, that is 9. Inches and .42 
JVts, the Length required. 

Now fuppofing this Tree were 20 Foot long* 
the Content will be found to be 25.47, that is > -. 
25 Foot, and almoft a half, for 20 Foot is 24a 
Inches, and 9.42 Inches are cojitain'd 25*47, times 
rn 240. 

-' Natty The common way ufed for the Meafuring, .. 
of Round Timber is to girt theTre* about in the -, 
middle with a Line, and to take a fourth part of 
the Circumference for the Side of a Square equal * 
to the Circles ; hut this is falfe, though moft Men 
ufe it, for according to this Suppofition it will take 
• 12 Inches in Length of the Tree above-mcntion'cl v 
to make a Foot, anci fo the whole Tree would con* 
tarn but 20 Foot, whereas the true Content is 2547 * 
Foot, 35 was ftewn above. " • 

Note 3 In all that hath been faid of Round Tim- 
ber, we fuppofe the Tree to be equally thick from 
end to end, But feeing mod Trees are lefs to- 
••' ~ . • wards 
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wards the Top than at the Root, the Circumference 
xnuft be taken in the middle, and if the Ends differ 
much, it will be the more exact, if you divide the 
length into two equal parts, and take the Circum- 
ference in the middle of each, and fo find the Con*, 
tent as if they were two Trees. Thefe Contents ad« 
ded together give the Content of the whole. 

« 

For Inftanccy There is a Tree of 12 Foot long, the 
Circumference at one end is 6 Foot, and at the other 
end 3 Foot, the Sum of thefe. is 9, the half is 4.^, 
the Circumference in the middle, by which (and the 
Length; the Content will be found (by Problem h) 
to be 19.34 Foot, 

But if this Tree be divided into two parts, as each 
njay be 6 Foot long, the Circumference in the mid- 
dle of the greater will be 5.2*>> by which the Can- 
tent will be found to be 13.16 Foot. 

And the Circumference in the middle of the letter 
piece will be 3.75, and the Qontent of this will be 
6.72, *hich added to the Content of the other, vi%. 
13.16; gives 19.88 Foot, the Content of the whole 
Tree : Whereas the Content found by one Circum- 
ference taken in the middle of the whole Tree, is but 

But in mod Cafes it will be fufficient to take the 
Circumference in the middle of the Tree, and fo find 
the Content as in Probkpt I. * 

Obferve alfo, in Taper-Trees, when it is faid fo 
much in length will make a Foot, it muft be under- 
stood in that place only where the Circumference was 
taken, for it will not take fo much in Length of the 
greater end of a Tree tg make a Foot, a? it will of 
the leffcr. 



%<*> 
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Yet, if. by the Circumference taken in the mid- 
dle you find the Length of a Foot, that Length fo 
found will fhew the whole Content of the Tree, as in 
Problem III. 

Problem IV. 

fbf Circumference of any Round Tree being 
given, either itt Feet or in Inches, to find 
how many Solid Feet are contained in one 
Foot cf the Length. 

IF the Circumference be given in Feet, fet 3.54$ 
upon D, to 1 upon C \ then againft the Circum- 
ference upon D, is the Content upon C. 

Example. Let the Circumference of a Round 
Tree be 4 Foot, How many Solid Feet are con* 
tained in one Foot of the Length of this Tree ? 
Anfwer, 1.273 : 

• - . 

For y As 3.54$ upon D, is to 1 upon C; 
So is 4 upon D, to 1.273 upon C. 

J 

If the Circumference be given in Inches, make* 

ufe of 42.54, inflead of 3.545, and then the Propor- 
tion will hold as above 



of 
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w * 

Of Square Timber* 

Problem V. 

The Length and Side of any Piece of Square 
Timber, being given in Fwt-Meafure* to 
find the Content. 

The Proportion is, 

MS x uptn D, is to the Length upon C ; 
** So is the Side upon D, to the Content upon C. 

■ 

Example. There is a Piece of Timber exa&Iy 
Square, each fide at either end being 1.5 Foot, and 
the Length 20 Foot, How many folid Feet doth 
this Piece contain ? 

Set 1 upon D, to 20 upon C, and agsinft 1.$ upon 
D, is 45 upon C,"which is the Content fought. 

• • 

Problem VI. 

The Side of the Square folid being given in 
fitches, and the Lengfl) in Feet, to find the 
Content in Feet. 

TH E Proportion in the laft Problem will hold 
here, if inftcadof 1 you make ufeof 12 for 
the firft Term. 

Example, 
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. Example* Let the Side be 18 Inches, and the 
Length 20 Foot* What is the Content .in Feet? 
Anfwer 45 : For, 

<rfs 12 upon D, is to 20 the Length upon C ; 

So is 18 the Side upon D, to 4 5 .the Content up- 
on C. 

When the Ends are not exare>!y fquare ( which doth 
often happen) take the Breadth and Thicknefs it the 
end in Feet and Parts, then multiply the Breadth by 
the Thicknefs, and this Produft by the Length, the 
laft Produ& will be the Content. 

If the Bretdth and thicknefs be given in inches, 
and t1>e Length in Feet, then by the Lines A and 
B on the Rjile> 

The Proportion it, 

(l>) As 1 upon B, to the Breadth upon A ; 
So it the Thicknefs upon B, to a fourth Number ; 
wf. (the Area of theend*in fquare Inches.) 

(2) As 144 uponB y to the fourth Number upon A ^ 
So U the Length upon B, to the Content fought. 

But if any ilich Solid be greater at one end than 
at the other, the exaft way to find the Content* is 
to find the N Area of each Bafe (in Foot-meafure) then 
find a Geometrical Mean betwixt the faid Area's, 
then if the Sum of theft three be multiplied by one 
third pari' of f to Length, the Prodii& is the Con- 
tent. 
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Length and Height in Feet, you 
more readily on the Rule by 



xvm 

Or having the 
\y find the 
Proportion. 



is 272.25 «*** R, * frtie i&tgfe ape* A- 

u the Length upsm B to afiurtb Nmmher upon- 
.which is the true Content, if the WaH be one 
ck and a half thick : If thethicknefe be more or 

f*J> 

U 3 opm B, ** f» the half Bricks thick apon A ; 
« f fe /b*rf n Number above fornni upon B, f # 
rte Content reamheL 

tamplc. There is a Wall 16 Foot high, and 
Foot long: How many fqnare Rod doth this 
~ contain at one Brick and a half thick? Anfwer 
Led and 7 tenth parts : For, 

272.25 upon B, u to 16 the Heigh upon A ; 
u 97 the Length upon B, u $.7 upon A. 

low if the Wall above-men tion'd were two Bricks 
a half thick, it would contain 9 Rod and an 
fs For, 

3 upon B, u to 5 (the half Bricks i* two and 
a half ) upon A; 

is 5.7 the Content at one Brick and a half thick 
upon B, to 9.5 the Content fought upon A. 

it if a Wall of 16 Foot high, and 97 Foot long 
but 1 Brick thick, the Content would be but 
1 and 8 tenth parts : For, 



As 
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¥ 

The Vfe of the Rule in the Menfuration 

of Brick-work. 

B Rick- work is commonly meafured by*be Rod- 
Square, which is 16.5 Feet in Length, and as 
much in Breadth, and by confequence each fquare 
Rod doth contain 272.25 fquare Foot, for 16.5 
multiplied by 16.5 ia 272.25. 

Note alfo, all Brick-work muft be reduced to the 
Standard-mcafure of one Brick and a half thick. 

Problem I. 

7%e Length and Height of any Brick-Wall be* 
ing given in Feet y to find the Content in fquare 
Rods at any thi chiefs. 

The RUL E. 

Multiply the Height by the Length, and di* 
vide the Product by 272.25, the Quotient 
will be the true Content, if the Wall be juft one 
Brick and a half thick : 
If the thicknefs be more or lefs : Then fay, 

At ^yitto the Number <f half Bricks in the Thick 

ncfs of the Wall ; 
So if the Quotient ajove fauni i u the true Ccntcnt 

fought. " " 

Or 
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Or having the Length and Height in Feet, you 
may find the Content more readily on the Rule l>y 
this Proportion. 

As* 272.25 upon B*, it to the Height upon A*; 

So U the Length upon & to * fourth Number upon- 
A, which is the true Content, if the WaH be one 
Brick and a half thick : If the thicknefs be more or* 

M> f*J> 

As 3 upon B, is to the half Bricks thick upon A ; 
So is tie fourth Number above found upon B, to 
the Content required. 

* 

Example. There is a Wall 16 Foot high, and 
97 Foot long : How many fquare Rod doth this 
Wall contain atone Brick and a half thick? Anfwer 
5 Red and 7 tenth parts : For, 

As 272.25 upon B, uto 16 the Height upon A ; 
So i$ 97 the Length upon B, to 5.7 upon A. 

Now if the Wall above-mention'd were two Bricks 
and a half thick, it would contain 9 Rod and an 
half: For, 

As 3 upon B, it to $ (the half Bricks in two and 

a half) upon A; 
So is 5.7 the Content at one Brick and a half thick 

upon B, to 9.5 the Content fought upon A. 

But if a Wall of 16 Foot high, and 97 Foot long 
were but 1 Brick thick, the Content would be but 
3 Rod and 3 tenth parts : For, 

As 
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As 3 upon B, is to 2 (the half Bricks in one) up- 
on k\ 
So is 5.7 (the Content at one and a half thick) upon 

B. to 3.8 the Content upon A. 
JVhr, that (in all tbcfe Cafes) you may find the 
Content at one Operation : I frail here lay down 
certain fix'd Numbers for any Thicknefs hereafter 
expiefi'd, 



v/{* at< 



1 

1 
% 
2 

3 
3 

4 
14 

M 



f4o8.37 r \ 
2,72,45 
204. 1 9 

* V Bricks j 5*2'^ i 



1 Bricks 



■ 



ioa.10 
90.75 



By thefc Numbers the Content of any Wall/ at 
any Thicknefs here mentioned may be found either 
by the Pen or Rule, and the Proportion is, 

As the Number proper to the Thicknefs^ is to the 

Beight ; 
Sots the Length to the Content. 

Example* There is a Wall four Bricks and a half 
thick, 7 Foot t highj and 85 Foot long: How many 
fcjuare Rod doth this WaF! contain? 

The proper Number for four Bricks' and a half 
thick* is 90.7 5. 



Tkrtfore^ 
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Therefore, Set 90.75 upon A, to 7 the Height 
upon B; then againft 84 the Length upon A, is 
6*555 u P° n B > that is, fix Rod ami a half, and 
fomeching more. 

Note, The Decimal parts of a Rod may be redu- 
ced into Feet by this Proportion. 

As 1.00 upon A* it to 172.25 upon B; 
So it any Decimal upon A, to the Number of Feet 
upon B. 

And thus you may* find the Decimal in the lad 
Example, v/>. .555 is equal to 151 Foot 



{i or .25 1 of a f 661 
•f or .50 >Rod< 136 > 
\ or .75 J is (.204 J 



Feet. 



Problem II. 

7%e. Height of any WaU being given in Feet, to 
find how many Feet in Length it will take 
to make a Square Rod at any T'hickmfs above- 
mention d. 

XU Z B. 

QET the Height upon A, to the Number pro- 
i3- P er *° r tn - e Tnicknefs upon B, then againft t up- 
on A, is the Length fought upon B, 

£\ Example 
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Example. There is a Wall one Brick and half 
thick, and 3 Foot high : How many Feet in Lcngthr 
will it take to make a fquaqe Rod ? Anfwer, 34-* 
For, 

The proper Number for one and a half thick is 
27&2$. Therefore, 

As 8 (the Height) upon A» it to 272.25 upe*B$ 
So it 1 upon Aj to 34 op** B ; 



MMMMMMMW 
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7%e Vfe of the Rule in the Menfuration of Su- 
ferficies % as Board, Paving* Geling, Wgitir* 
femingy Flooring, Tyling, &c. 

NOte 9 In all Square or Oblqng Superficies. th« 
Area or Content may be found by this Pro- 
portion ; 

As 1 upon A, tQ the Breadth upon B ; 

So if the Length upon A, to the Content upon B. 

This Proportion will hold in Triangular Super- 
ficies alfo, if you take half the Perpendicular for 
the Breadth, and the Side upon which it falls for 
the Length : Andin all Cafes, if the Side3 be given 

Inches7 the Area Cinches, 
in^Feet > will be «?Feet } or| 
Yards} Square £Yards. 

#t> But 
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But in many Cafes the Sides are given tn one kind 
of Meafure, and the Area required in another : 
1 4ha0 therefore give fome Examples of each. 

I. For Board. 

IF the Length and Breadth be both given in In- 
ches, .and the Content fought in Feet. S*fo, 

As 144, U to the Breatth\ 

So u the Lengthy to the Content. 

Example. A Board is 14 Inches broad, and 156 
Inches long: How many fquare Feet doth /it contain ? 
Anfwer 15.16. For y 

As 144 upon A, it to 14 the Breadth uponB; 
5o*r 156 the Length upon A; to 15.16 the Content 
upon B 5 

If the Breadth W given in Inches, and the Length 
in Feet:/*/, 

As 12, is to the Breadth ; 

So u the Length, to the Content. 

Example. A Board is 14 Inches broad, and 13 
Foot long : What is the Content in Feet ? An- 
fwer, 15. if. For, 

As 12 upon B, u to 14 %he Breadth upon A ; 
Se * 13 the Length upon B, to 15.16 the Content 
upon A. 

XLOf 
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Of Paving. 

PAvier's Work is meafured by the Yard Square, 
which contains 9 fquare Feet : The molt na* 
tural way is to meafure the Sides with a Yard di- 
vided into 100 equal parts, and then multiply the 
Breadth by the Length, the Produft will be the 
Content in Jquare Yards : But if the Sides be given 
in Feet, faj % 

m 

As: 9 if to the Breadth ; 
Sqittbe Length, to the Content. 

Example. There is a Court pav'd with Stone, 
the Breadth is 64 Foot, and the Length 95 Foot: 
What is the Content in fquare Yards ? Anfwer > 
67.55/ F ° r > 

Aa.p wpom .A, **» 64 tie Bremitb mpm B \ 
So u 9 V the Length up on A, to 67.55 the Content 
upon B. 

III. Of Ctettng. 

r 

CkUng and alfo W*infcetting y are meafured by 
the Yard Square, and therefore what is faid 
in the Example above, may be anderftood here. 



IV. Of 
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T 



IV. Of Flooring and Tyling. 

Hefe are both mea fared by the §fuart f which 
contains ioo fquare Foot, the Side being io 
Foot: Therefore if the Length and Breadth be gi- 
ven On Feet, multiply one by the, other, and cut off 
two Figures in the Produft, the Remainder (hews 
the Content in Squares, and the Figures cut off are 
the parts of a Square, or odd<Feet» ¥ 

Or by tbe Rule, fay, 

As ioo, is to the JBreadtb in Feet ; 
. So is tbe Length in Feet, to the Content in Squares. 

Example* There is a Floor 66 Foot broad, and 
75 Foot long. How many Squares doth it con- 
tain? Anfwer, 49.5. For, 

As 100 upon A, is to 66 tht Breadtji upon B; 

So is 7i the Length upon A, to 49,5 the Content 

u P on .B- :..«,;- ..>. . 

TU Uktfir TyHng. 

Laftly> The Breadth of any Superficies being gi- 
ven in Feet or Yards, ta find bow .many in Length 
(of either ) it will take, to make a Foot or Yard 
iqaajre. . . / ,-..' 4 



The Proportion fs 9 

As tbe Breadth is to 1 ; 

So h l y to tbo Length fiugbt. 






Example, 
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Example* A Board is x.«j Foot broad : How much 
in Length will it take to make a Foot fquare ? An-' 
fwer, .6"6j, jfir, 

As 1,15 (the Breadth upon) A, is to 1 upon 6^ 
So it 1 upon A, to .667 upon B. 

So that if one fide of a piece of Board bci. 5 Foot, 
the other fide muft be .667 of a Foot, to make a 
Square-Foot; for ,667 multiplied by 1.5 is i. 

In Inch-meafure the Tropotthn is 9 

« . . 

As tie Breadth in Inches, is to 12% 
So is i% 

To the Length in Inches to mate a Foot* 

And, As the Breadth in Inches is to 3$, 

So k 36 

Wo the Length in Inches to make a Tard. 

" r— • 

« ' texampJc. A Board is 18 Inches broad, how ma- 
ny Inches in Length will make a Foot ? 

Set 18 (the Breadth) upon A, to 12 upon B, then* 
agfainft 12 upon A, is 8 upon B ; and fo many Inches 
in Length will make a Foot of this board; for 18 
multiplied by 8, gives 1 14 the Square-Inches in a 
Square-Foot. 
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« 

Of Conjcal Settioris. 

IN the ttaftririe of Coftieks there are thefe two 
things^ ( very drrlere'nfc} tot be feparately cons- 
idered, tfr./?, What Figurefe or Curve^Linei 
do arife from .-the Se&ion of a , 
Cone by a Plain. And Secondly, .' See Dr. Vfallk 
Whatas the nature of fuch Figures de Com .SW&.^nck 
or Curve- Lines, confidered with- Trcatife : of, Ai*. 
oiit refpea had to fuch fuppofed geb'fa, pag. ioi> 
' Qhrfeinal, by cutting" a Cone. * • '/ . • ] * 
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/ ' I. A Cone * a Solid defiribed, when- cm &f-<ifc 
containing Sid$s of a Re&angled Triabgk toem*ini*g 
fixed, the Triangle is iutnti round abof^Aii^Pj^turp 
to the place from whence it firft moved z The Axis of 
•a* C<>r»e U that fixed Side ajmut v&ich the. Triangle is 
movti: Tie^myf ikc^p*e i$ a Circle^ rtfiib h dt- 
fcribei bj ffcp chaining Sideitbai U moved dbotit* t 
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Of - the fevtral Se&ions of a Cone. 

t . TF a Cone be cut by a Plain through its Axis, 
• J froai th» Vertex to the Center of the Bafe, 

the 5e&ito *ill |e a Wangle af SV& Fig. i and 2. 
. » • — *- •»■ .»*■ „ _i , . 

2. If a Cone be cut by a Plain at Right Angles 
' to its Axis, (or if a Right Cone, Parallel to its 
-Bftfe-) the Se&tos wtf* be* Cwvfc, -wfaofe Diameter 

kt be S d B, Fig. 1. 

3. If a Cone be cut by a Main Parallel to the fide 
of the Triangle (SV) the Xrooked Section Ccc 

t Njc c C t **1H be * toafvla ; in whicb P N, is *he 
JDiameter* or Axis, and d c an ordinary applied 
Xine. Vid. Fig. f ♦ "..''* 

4. If a Cone be .cut by a Plain that will alfo eat 

•one xf tie fides pf the Triangle... proceed ipE, 

-(Fi& 1 J the Crooked Scftion QooAooO, is a 

Jfypcrbla, In which A H is the intercepted Piajne- 

ter : A E the Tranfverfe.Diameter r and b ( b, an or- 

dinately applied Line. 

^. If a Cone Wait by a l*lain ihrdugh both the 
fides of the Triangle under the Vertex V, the 
'Crooked Section, iodAoo will ho Tin JH&pfir> in 
*rhich a A fctbe Diameter, and X> o> *fid ^dinate- 
ly applied* Line. KM. Fig. 1. 

' iTbire are all the Seftrons that can l be made by 
cutting a Cone . by a Plain. 1 ihafl treat otily of 
the four lafr, and of thefe but fo much as I' con- 
nive necefiary to my prefent Defign, which is 
• onljr 
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fcnly to explain the Nature and Original of fome 
Solids which are frequently mentioned in Books 
and do fometimc occur in the Practice of Gaug* 

Qf a Parabola. 

IN the P*r*to* (Fig. I.) Let the Cone be cut 
by a Plain (Sd B) parallel to the Circular Bafe 
(S P B) it will appear, 

* 
x. That S d is equal toSP, for NP Is parallel 
to S V, and S d B, is parallel to S P B. 

a. That'S P multiplied by P B is equal to P C 
fquared/ Therefore Sdxd'B=dcq, 

r . 3, As N Pj isto*PC fquared; 

So is N d, to d c fquared. Therefore, 

* 

4. A NP, is to Nd; 

So is PC fquared,. to dc fquared, which is 
the general Property of a Parabola. 

Problem I. Figure 3 . 
To defcribe a Parabola in Piano. 

DRaw the ftraight Line OPO, and upon the 
middle Point P, ereft the Perpendicular 
P A, com pleat the Triangle by drawing the 
Lines; A O, A O, then through A P (the Axis) 
and parallel. to OPO (the Bafe), draw a compe* 
tent number ( £te more the better ) of ftraight 

9 N 2 Lines 



\ 
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.Lines, S D S» Now wherefoever D be taken, it 
will be 

AP : P O : : AD : D c. And 
POx De= Doq. 

This gives the Points o. o. fas many as you pleafe 
on both fides) through which the Curve Line 
Ooo AooO being drawn, you have the Parabola 
requited, « 

Or tbm> 

Having . drawn the Parallelogram QNVO, 
( Fig. 3. ) divide A N into any number of equal 
parts,, and fuppoje, A P divided into as many 
equil parts as -the Square of the number of part$ 
in A N, is here A N is divided into 4 equal parts,, 
aad AP is fuppoijbd to be divided into 16 equal 
Parts. Let Lines be drawn ffom N. n. n. n. paral- 
lel to A P. Now, if from a Scale of equal Parts, 
of which 16 arc equal to AP, you make the firft 
dc=i. the fee on d ncr=4. *he third nc=9« 
and the fourth NO =r 16. the Points C. C. C. O. 
are in the Parabola, and by a competent number of 
Points thus found, the Parabola may be drawn. 



Note, 1. The Parabola O c A O, is two thirds of 
ON V O, the ParaZfe/^rtfj* circumfcribed, and the 
Triangle OAO, is three fourths of the Parabola ^ 
therefore if the Parallelogram he ^ the Tarabolais %, 
and the Triangle. 1. , 

* 

2. If the Parallelogram P A NO,, be turned a- 
bout the Line A P. it will generate the Cylinder 

ONVO, 
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ONVO, and by the fame tonverfion there will 
be generated by the Curve- Line Occc. the Para- 
boYtck Conoid, OCAOO, and by the ftreight Line 
O A, the Cone O A O, and thefe three Solids are 
as 3. 1 and * half, and 1 ; for the Parabolic* Conoid r 
is half the circumicribing Cylinder, and the Come, 
one third part thereof. Now, all thefe properties 
being common to every Parabold fas is demonft rated 
by Dr. WaUu in his Mecbanica , Part 2 Chap. 5.) 
th*. Content of any ParaboM Conoid is eaiily iound, 
as frail be fbewn in the next Problem. 

Problem II. 

Tlherje tt a Parabolick Conoid (Fig. 3.) 
O A O, the Diameter of the Bafe is 32 
Inches, and P A, the Altitude, 4^.7143 
Inches ; What, is the Content in Ale-Gal- 
lons ? 



M 



Ultiply the Area of the Bafe by half Ae Al- 
titude, the. Product gives the Content fought. 



Example. The Diameter is. 32. The Area, n 
2.8519, this multiplied by half- th© Altitude (v/?.J 

22.8571 gives 65.18 the Content fought. 

Or, Multiply the Square of the Diameter by half 
the Altitude, and that Product by .0027851, the 
laft Produft will be the Content in Gallons. 



1 

, N 3 Pro^* 



> 
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Problem HI." 

* 

'Thire is a Frufium of a Parabdlkk Conoid* 

- ( Fl 'g- 3 •) ™M* &*fe <#* Parallel ; O P 0> 
the Diameter of the greater Bale is yz 
Inches : CDo, the Diameter qj the lejfer 
Bafe 24 btchesy and P D the Altitude 2© 
Inches : fFtiat & tf>e Qmemitt Ale-Gal* 
Ions ? 

FRom the fquare of P O (the Semidia meter of 
the greater Bafe) fabtra& the fquare I>0 (the 
2*emidiametqr of the le/Ter Bafe; then fa^. 

As that Difference, „ • , 

Is to TD the JMiudi Ifibe Ftti/tuth J 

Soit the Square of PO, 

T* P A the Axis of the prbok Conoid. 

in this Example it -will he 

• 

Poq.— Doq: PD: : Poq : P A, . 

112 : 20 3: 2"J$ : 45.7145 



t , 



Now, if from PA you fubtra& PD, you have 
the AkLtUdc of the P*rab$lhk C$noid y whofe Bafe is 
CDO. And face tvtry Pataktliek Conoid is equal 
tQ half a Cylinder of the fame Baft and Altitude, the 
Area of the Bafe O P O multiplied by half the 
Altitude P A, gives the Content of the Parabolick 
Conoid^ whofe Bafe is OPO, and Altitude A P. 
And the Area of the Bafe CDO, multiplied by half 

the 
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the Altitude D A, gives the Content of tke P+m6<h> 
Heal Conoid whofe Bafe isCDo, and Akitadc D A. - 
Therefore, if from the Content of the former yen 
fubtraft the Content of the latter, you have the: 
Content of the Fruftum CDo, OPo, . 

Example. C D o is 24 Inches, the Area is t .60^42, r 
tbls multiplied by half D A (vix) 13.8^71, gives ' 
26.62 Gallons, the Content of the ParaboUck Conoid ■ 
DCCAQO, this fubtraAed from 65.1* (the 
Content of the ParabcUck ConoH O C A 00) lea res 
44.56 Gallons, the Content of the Fruftum (cDo. 
OP OJwKkA *a* demanded;* But the Content 
of anyfuch Fruftuni may- be mere readily found, 
thus, . 

To the Area of the greater Ba4b$ add the Area 
of the kflcr Bafe, the Sum multiplied by Half tht) 
Altitude: gfrei the ! Content* : ...-., 1 



:. : ';ixdtn#e+: Iri'the'fcruftum lafr iffcitidflift 

, The Diameter OPO, being '32 7 g. f 
Inches,- the Area is ■ ■ % ■ 

The Diameter C Do, being 24 1 It 6 04>2 






Inches, the Area is *- 



1 / ■ * 



•—**•»■ 



Sum is n 1 11 » * ■ . < 4*4$6i . 



This multiplied by half the Altitude fv/>. fO.J 
gives 44.561 Gallons the Content, as by the laft. 

N-4 . NoWj 



ij% 'APPENDIX 

.New, Suppofe tbc Frufium OBGO, be equal ta 
he Fruftum O C D o O, and tbc Baft OPO, com-. 
Mtt to both, this is what feveral Writers would have 
o rtprefent a common Cask, v/f. a Zfelt, Hogjhemd^^ 
Sarrel, OV. But it is plain from tbe*attire,and con- > 
(ruction of the Figure, thatnofuch Cask can be in 
he Form of thefe two Fruftum* abutting upon the 
onunon Bafe OPO. But if it were practicable to 
tiake a Cask in this Form, if the Diameters, and 
he Length be as above-mentioned, the Content 
vill be 89.122 Gallons. / ' ;. '.' /, 

To fitti the Gmtcnt upon nsrftoch of tff N > 
Fruftum. COqk PJPO, : . 

-From the Square of COPO) thepumeter of the 
jeatqr Bafe, fubtrac? the Square ^f (CDo) the Di- 
meter of the lefler Bafe, an$L dirufft this difference 
y D P the Depth, the Quotient is the' common 
difference of thQ, Squares o*:Pbe feveraLDiameters, 
iken one in the middle of every Inch of D P. ' But 
n the Diameterrin the middle of the fir ft Inch next 
be lefler Bafe, take half this common Difference, 
nd add it to the Square of CDO, the Sum - is the 
qua re of the Diameter in the middle of that Inch, 
> this add the common Difference/ the Sum will be 
le Square of the Diameter-ia the middle of the fe- 
>nd Inehy*nd (b-of the reft. But having got the 
quaresof the Diameters in the middle' of: the firft, 
cond, a«d third Inch, find the Area's of thofe Cir- 
cs in Gallons, the Difference of thefe Areas will be 
juaL 



Example. 
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Example. 

O P 02232 Squarc-r 1024 
■" C D 0=24jSquare= 576 

;»> 11 



: Difference s= 448 

448 divided by D P 20, is 22,4 the com- 
mon Difference.. 

Square of CD O = 576 
half com. differ, ss u.2 



Square of the Diameter in the? -o- A 

middle of the firft Inch J — 5*7.2 

Common Difference =, 224 



Square of the Diameter in the ? _ _ A A 
middle of the fecond Inch $ ~ 6o 9' 6 1 
Common Difference = 22.4 



Square of the third Diameter ss 632*0 

» 

The Squares of the fe Diameters thus found, Xnul-. 
tiplicd feverally by .002785, give the Area or Con* 
tent of the firft, fecond, and third Inch. • 

Areas. DifT. 




x.lllt -*♦ : • 



W* 0624 



- f 



And fo of the reft, as in the following f able ; in 
the laft Column of which are the common Dif- 
ference of the Areas; In the third Column, you 
have the Area or Content of every Inch. The 
V> N-5 &ft 
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firft Number in the fecotid Column, vfr. 44.5640 is 
the Sum of ill the Aria't in tha third Column, that 
is, the Content of the whole Tun : From which 

the fcveral Area's continually uibtrafled, leaves the 
number of GaDonf contained in the Tan at any 
Depth. Thug againft 10 Inches deep, you have 
35.40s Gall, in the Tun, lad foftft-any other Depth. 



Inchi 
of the 


l^dhWlC 


fflXV* 

Area',. 


OW 


Tun's 

depth. 

: 20 


depth. 


Diffe! 
■0624 


44.5640 


1.6354 


I{r 


41.9286 


5.6978 


.0624 


iS 


41.2308 


1.7602 


.0624 


17 


19-4706 


1.8226 


0624 


16 


37.6480 


1.8850 


.0624 


*5 


35.7630 


1.9474 


0624 


'4 


33.3156 


-.0098 


.0624 


■3 


jb8058 


2.0722 


,0624 




29-73 3* 


2.1346 


*S24 
"624 


11 


17.5990 


2 1970 


10 


25.4020 


2.2594 


0624 


S 


23.1426 


1.3218 


.0624 


20.8 208 


2.3842 


.0624 


7 


18,4366 


2.4466 


0624 


j6 


15.9900 


2.5090 


062,1 


5 


1M810 


2.5714 


0624 


4 


10.9096 


2.63 3S 


0*24 


3 


8.2758 


I.6962 


.0624. 


a 
1 


5-57s5 
a-3a iQ 


2.7586 

2,8210 


.0624 
£614 


Cob«e t=r 44.5040 



01 
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Of a Parabtkck Spindle. 

IN Fig. 5, R H is 40, RS = b E 20. A R 16, 
VCb 12, aod b H 4. ' And 

AR:RHq::Ah:bEq. 1 

16 : 1600 ' : 4 : 40°- 

Therefore (the other fide being made like to this/ \ 
the Curve Line GCAEH is a Parabola Now if 
this PardM* be tut rfed about upon the Line GH, i$ * 
will generatethe Solid GAHBG* which.is called a 
Para MM Spitidte. '- Aid every Parabdiick Sf indie is 
to its circtimfcribifig Cylinder, as 8 to 15. (9i&. 
Dfc Watftfs Mechanic a, Part II. Chap. .5. Prob. iz.) 

* 1 • 

Problem IV. . Figure 5. 

• . » i ' • "... 

To defcrde a Parabolick Spindle, the mid* 

■ die Ftiiftum fthe*^ Jbatt Reprefem a Cask 

' whfe Diameter at the Sung A B, is 32 

Inches* the Diameters at the Heads C D and 

EF are mcb 7,4 Inches* and the Length P S 

40 Imbef. *:Md to find the Content of the 

middle Frufihm thereof ' repwfeftting the 

; Cask, proofed. -. / n , ; • ,/. 

i, "T\ R AW the* raigfet Uifr % x, and at right 
I J Angles to it> d»* the Lines A B> CD, 
and £ F, J> » $ J? **4 R.& ** «di 5= »£• , 
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Make A R =16. C P, b R and E s, each = 12, 
fo fliall A b be S 4. And becalufe it is a Parabola* 
it will be 

Ab:AR : j^EqiR'Hq 

4 : 16 : : 400 : 1600 

The Square.Root of 1600, is 4^ =RH or 
R G. 

3. To find a Diameter in the middle of every Inch 
pf R G, or R H.- Through the Point A, draw 
IK. Parallel, and equal to the Line H.G, let I i\ 
and G R, he each divided .into half Inches, which 
b<jre v\ill be 80, die Square of this is £400, .by 
which divjde A JJ. i<J s .tqe 'Quotient will be .0025, 
this multiplied by the Squares, of all the odd Num- 

bqrfl;.v>>. l, ^.fc/li.tfc,- to 79».* he re ^ral Pro: 
oufts give the Length of the Lines n e> which ta- 
ken from the Line A R, leaves the Lines e o 9 the 
Semidiameters oPthe ParnbcHck Sjfhtdky (one in the 
middle of every. Inch. of G R.) But to contract 
this Work, vte need but thk three firft Diameters, the 
teft are. ©>tained by fubtfca#i!¥g» tjae common Pif- 
ferencej « as^will appear by the following' Opera- 
tion. ' 

1 -. . • -«* 

« » • > . > ( 

• Multipli-J , frr* i* .<l>9225 ><AC& of. 

thefe taken from AR 16, the three RerlVlndersViB 

* ^ ' O W97J7 **? f^'-'XJ 1 ^? '• £ " I • 
« u -S 1 5^77^>tt^cd*y2^5^:93f5>the fc .J 

v * 4 three- 
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three Diameters, one in the middle of every Inch 
next to A B; to find the common Difference, take 
the fecond Diameter from the fir ft, there refts ,040 ; 
take the third from the fecond, the Remainder is 
.080, take .040 from .080. there refts .040, the' fe- 
cond Difference, which is the fame throughout - x and 
by this common Difference the reft of the Diameters 
are thus fou»d. Take the firft Difference (vij. .040) 
from the firft Diameter, the Remainder is the fe- 
cond Diameter ; add the fecond Difference to the 
firft Difference, and fubtra& their Sum from the fe- 
cond Diameter, the Remainder will be the. third Dia- 
meter ; and fo of the refl, as in the following Table. 
In the fecond Column of! which you ha've.thq fecond 
Difference (which is thi fame thrqughofcit) in tie 
third Columki are the firft Differences, , in ( thV fourth 
Column youjhave the true Diameters oif tlje Spindle, 
one in the middle of every Inch of R P. and in flie 
laft Coliimn : are the Areas to thefe Diameters, that 
isi the Content of fo many circular Plains of one 
Inch thick, v ivhich addedi together make 48.249 Ale- 
Gallons, the Content pf the'Pajr* BJ>C A, this 
doubled is 06-4 pIL the Content of the middle Fru- 
ilnmC A E;E BD, TeprefcnJirjg thbJCasi pxopofed. 
tfotc 9 Thf Areas to this Tabje were foftnd by 
multiplying the Squares of eachDiajmeter by .002785, 
But this Work :may be much fhorten'd ; for if the 
Squares of dhe feveral Diameters «in the fourth Co- 
lumn be tadded together, afid their Sum fmultSplied 
by .002985.,** the ProcLucV will be 48.249 5= the 

Sum of the Areas io the Uflf C9l«mn. ,.• 

------ . • -;- - ; , . 

1 .».'•• u 



■% ' 



1 r 



>*1V-1 ' 1 '• flo. 



^A 

I* 



*7* 



A.P P E NDJ X 



A Table (hewing the Content of half the 
middle Fruitum of tHe Parabolick Spindle, 

. CAEFBD. Fig. 5. 









• 


. • • • 


Area in 










Diameter Gaflons,or 




1 




Firft 


in the mid. 


the Con- 


tfc 




Second 


Diffe- 


11c of eve- cent of e- 






Difier. 


rence. 


ry Inch of 


very Inch 






V 




R. P. 


from.R. to 






1 




P. 




I 




■ 


. 3L995 


2 & l 




2 


40 


40- 


3J-955 


2.844 


• 


3 


40 


80 


3K&75 


* 2.830 




4 


40 


I20 


3i.75$ 


2.808 




5 


40 


l60 


3M95 


2.780 




6 


40 


200 


3 x -395 


2.74S 




7 


40 


240 


31.155 


2.703 




8 


40 


2SO - 


30.87S 


2.655 




9 


•40 


320 


3°-555 


2.600 




10 


40 _ 
40 


$o**» 


_j*y * v5 


2,539 




11 


400 


29.795 


2.473 




12 


40 


440 


2 ?*2^ 


2.400 




13 


40 


480 


28.875 


2.322 




U 


A° 


520 


2*355 


* 2.239 




i? 


40 j 


5*0* 


_ *7<795 j 
27.195 


2:152 


. 


16 


40 


600 


2.060 


4 


17 
18 

• 


•40. 

40 


640 

680 


26.555 
25.875 


1.964 
1.86$ 




19 


40 


720 


25.155 


1.762 




so 


40 


760 


24.395 


1.657 












( 


Content 
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Not*, If the part A B D C were a Tun (landing 
upon its letter Bafe D C, and from the whole Con- 
tent thereof v/f. 48.249, you fubtrac* the firft Area, 
W^a.j8$ 1, jlhc Remainder 4 5*3 p8,; will be the Co)v 
tent at j a Inches deep ; and if from this you take 
the fecond Area, youwiff have 4^.5 54, the Con- 
tent at 1S Inches deep, and proceeding with the reft 
in the fame manner, you will have a Table /hewing 
the Content at any Depth. 



Of an Hyperbola. 



IN Fig. x. the Cone S V B, Is cut by a. Plain H A, 
Which alfo cuts one Side of the Triangle produ. 
fW iiR £, therefore the crooked Se&ion O cm> 
A00O, is an Hyperbola. In which EA is tile 
traftfverfe Diameter* and AH die intercepted Dia- 
ifafter. New if the Gate be cut % another plain Pa- 
rallel to the Bafej this Se&ion will be a Circle, 
whofo Bwmeter is SHB : And SHxHB=:HOq, 
therefore H O is an ordinate^ applied Line, and 
*f H O be a Line *rdi*atdy applied, it will he 

J Ali k : E H : A hxUbt ;HO.ii bo ^ .a 



/ 

4 


*i 


: J 


•- V.J 


1 


r 








ft 
*> t 




1 i ' 


r - * 


1 

> r 


1 


* 

FroMeiii 

. • • X. < 


t 

V 


1 ' 1 






.- 






- 
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' * * 

Problem V. Fig. 4. 

7i fittd the Content of an Hyperbalidt Co- 
noid, of the Qontftu '$a$ fart thereof ih\ 

, Ak-GqEons. --. ,.- ',' .' *,.:,.,'"•• * > . 
r; • -• • . • ■ ■ - ' 

IF the Semi- Hyperbola A S S S D, be turned round _ 
about upon the Line A D, it will defcribe the 
Hyper bolick Conoid, S S A o O. Now, if we put the 
Tranfverfe Diameter = £ the Intercepted Diame- 
ter = d the Magnitude of the Hyper bolick Conoid 
=~A, and the Magnitude of a Cylinder of the fame 
Bafe and Altitudes B, it will be 

" • 1' ' 

6 t -V- 6 d : 3't Hh 2 d : : B : A. 

That is, ( I.) To 6 times the Tranfverfe Diafncte* 
A E, add 6 times the intercepted Diameter A Dj 
the Sum is yoiur Diviibr, . , . ^ 
..,-C3.;-Te 3 times the T ran frerfetDU meter v ad4 
•twice the Intercepted Diameter, by this Sum muVr 
tiply the Content of the Cylinder NVOS; the 
Product is your Dividend; which. divided by the 
Divifor above found, the Chiotient trill he the Con- 
tent of the HyptrMick Conoids wbofe Bafe SDQ, i$ 
the Bafe of the Cylinder NVOS, and Altitude 
A D equal to $ Nth* Altitiifle.of J*QCyl*nfcK;#nd 
this will hold wherefoever the Bafe betaken : For 
fuppofe the firft S d o. next the Vertex A, be taken 
for the Bafe of the Hyper bolick Conoid 9 SAo, (and 
of the Cylinder Snno,) the Content of this Hyper* 
teltck CiMoid may be found as above, and fo the Con* 
tent of any Fruftum, 5 D O D S may be likewifc 

r """. ".' " found. 
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found, for if the Httle Hjpcrbvlitk Conoid SAod» 
be tafcen.. from the Efyptrbolick Conoid SSSwooO, 
there .ne&iains the Fmflum S D O 6 d s* god thus the 
Concent qf the whole, and, at(d the; Content of any 
Fruftum, and confequently of e,y$ry IiKh of the £fj- 1 
pcrbolick Conoid may be readily found, as will appear 
in the following Example. 

. Example. I$g. IV. 

L*t A E, the TranfVerfe ttadneter, and AD t 
the Intercepted Diameter, be each 32 Inches, and 
S-D.0 the Diameter, or the BaTe 45.2(5; Tf»ch&/to" 
fiodtlic Conttnt of the J^pcrhoiich-Cmoid in Ale-' 
Gallon*, • \y "i- .-?''■-.. 

. x. Six* times A.J^is 192, «and 6 tittier A D It • 
i^2> the SwnoitWe & 384, for the firft Te#m of 
the Proportion* '«»'»:.' * ' *" - < * r * .'' 

a. Three times A E is 96, and twice A D is 64, » 
the Sum oF< fchefe is 160, for thefecdnd Tern*. 

3. The Diameter of . the Bafe SDOis 4?**<$ 
(equal the Square- Root of 2*48> and the Area of 
this Circle is 5.704 Gallons; this multiplied by 32 ♦ 
(equal the Altitude S NJ gives 182,528 the Con- 
tent of the Cylinder NSOV, and this is the third. 
Term of the Proportion, which will ftand thus. ; 

384 : 160 .• : 182 :'528. "* •' 

> 

Now multiply the third Term by the fecondfand 
divide that Product by the firft, the -Quotient or 
fourtbTerm will be 76,053 Ale-Gallons, which is 
the Content of t&e Hjporbolieh Conoid required. 

And by the fame Method the Content of the 
little Hyperboiick Conoid, whofe Altitude d A, is 4 
Inches, and the Diameter of its Bafe (S d 0; 16.97 

Inches, 
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Inches, will be found to be 1.545 Gallons. Tbi* 
taken from the Content of the HyfcrMiek Gup/'i 
abore-found, the Remainder is 74.508 Ale-Gallons, , 
the Content of the Pruftum S D O a d S y and fo / 
for any other Fru ftum. 

Problem VX Figured. 
To defcribe an Hyperbola in Piano- 

I-,. , - •• . I -. t 

r\Riw aftrjughtiine RR, and from the Aid* 
JLv/ die PoiBt W, let: fell the Perpendicular 
WB, «hen divide WR in any number of Parts/ 
aad draw the- Lines r o Gk, rtf^patrnfie! toWB, 
then ftt one Point of your Compafias in the Liner 
W B, fuppofe at A, and extend the other to<ry whete* 
kec£> it ftft whUfc the £rft Point, Nvtth the fime Ear- 
ten t, is rtirfcved from Ay to the LitierG, it will > 
faf] upon the Point 0» and fc en the other tide, - I 
fay, the Points 000, aee in the Jfypttbtta, and by a . 
competent Number of fuch Points thus found, the 
Hyperbola may be drawn. W A is half the Trattfverie 
Diameter, A B the intercepted Diameter, and B o 
an ordinately applied Line, (Vid. Dr. WaKs** Me*- 
cbanica, Part II. Pag. 553.) 

KotCy If the ffyptrboU O0A0G, be turned a- 
bout upon the Line 2 z, it will defcribe a Solid 
O o A 00 O F D E Q, which may be called a Hy- 
fctboliek Spim&lc* 



Problem. 
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Problem VII. Fig. rf. 

Xo defcribe a Hyper bolick Spindle, the miM 
Frufium of which /ball refnefent a Cask, who) 
Diameter at the Bung AD, is 22 Inches 
the Diameters at the Heads, O E, and O F 
are each a a Inches^ . and tlie Ltngth G H, 4c 
Inches* and to find tt* Qmtent of this Fruftun 
in AlrGaUovs. 

DRaw the right Line z z, «nd at Right Angle 
thereto, the Line W D, make BG and B H 
eafcfe equal to so (the Semi-length of the Cask pre 
poftd > through the; Point* Grand <H, draw th< 
Lows *E> ahd F parallel to W D, mike G C 
and H t>, eath equal to 1 2, and B A 16^ then main 
B b equal to Go, fo fhall Ab he 4. I fay, 'tin 
Square b o, (400) divided by A b, (4) is equa 
to ioo> from which fubtra&4, the Remainder (0$ 
is the TYanfwfe Diameter of this Hyperbrta, m»k< 
A W equal to 48, (the half of 96; and through the 
Point W, draw the Line Rfl parallel* to %z> and 
let the Line ro be parallel to WD; I fay, tb< 
Sqiiare of W A, more the Square of W r 5 is equal 
torthe Square of t o, of which the Square-Root is the 
Length of the Line r o. Now the Line ro, taker 
from the Line W B, the Remainder i$ the Line 
o g, which doubled gives, o e, a Diameter in the 
SptMdte} and this will hold wherefoeve? f be taken, 
and fo innumerable Diameters'* e, ma* be found 
on both Sides A 0, to the end* of the Spindle 
But for our prefent purpefe, it will be Sufficient tc 

find 
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find a Diameter in the middle of every Inch of the 
part ADEO, as ftippofe the firft Diameter ogc, 
be half an Inch from A D, the firft W r is .5, the 
Square of this (wf. 2$.) add^d to the Square o£ 
WA C2304J is equal tb the "Square ofrb, f 2304.2^ 
the fecond W*r,- will be- 1.5, the third 2.*, £&.) 
the Squares op which you have in the firft -Column 
of the following Table. In the fecond Column are 
the Sums of the Squares of V? A and W r, . that is, 
the Squares of ro. In the'thitd Column are jthe 
Square-Roots of the Numbers in -the fecondV Co- 
lumn, that is, the Length of the .Lines r-Q... Now 
each of thefe Numbers taken from W B 64, leave 
the Lines o g, which doubled are the Diameters oc, 
as in the fourth Column. In the late Column are 
the Areas of thefe Circles in Ale-Gallons, that is^ 
the Content of Co many Circular Plains of lone Inch > 
thick, the Sum of thefe is 49a <equal the* part, 
A DE O) which doubled is e>6;2 t equal to the mid- 
dle fruftum O E D F O A. * The Content here 
found is not Mathematically True, bat near enoughs 
for any ordinary Pra&ice, and by the Method here 
laid down, the Content may be found fo near the- 
Truth, that the difference fhall he left than any 
quantity aJSgnable, , . . ;. , . . 

.Now, Let the part DEO » A, -rfoprefc&t a Tun, 
and fuppofe it to Hand uport the lcflbr.Bafe Eo, If 
from the whole Content theceof^ tKf. ,48. \*> youfub- 
tra& the firft Area^ .vi& 2.851, the Remainder 
45*249, will be the Content at 19 Inches deep; and 
if from this you- fubtraA the femoral -Area, w^. 
2:845, you will have A2.4Q6, the Content at 18 
Ipchfisdeep) and. proceeding;vrith^ha': raft after the 
fame jaaaiheiv j»ou will Jbaye x TMcd&nvihbg the 
Content of this Tutt* t anyr Pffptjr. A ? . b . . 

. 1 . ' '! '/ /: ,.lAj\<- 11 . . ' " 

'i - A 



x 
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A TABLE farcing the Content of every Inch of half 
the middle Frtiflum of the Hyperbolick Spindle 
Eo Ao F.D (Fig. VlI.J *« Ah Gallons. 



r 



Squares 
of W r. 




Square 
Sum of thel&oots of the 



Squares of 
W A. and 
Wr. 



Square of 
(r 6) or the 
length of the 
Lines ro. 



20.25 
30.15 

56.25 



2304,25 
2306*25 
2310.25 
2316.25 



90.25 
110.25 
J32.25. 



156.25 
182.25 
210.25 
240.25 



2324.25 
2334.25 
2346.25 
2)60.25 



1376.25 
2394.25 
2414.25 
2436.25 



48.Q03 
4^.023 
48.065 
48.127 



48.210 

48.314 

48.438 
48.582 



272.25 
306.25 

342.25 
380.25 



2460.35 
1486.25 
2514^25 

25*4.25 



48-747 
48.931 

49-13^ 

49.358 



Dtame- 
ters oe 



31-995 

r 3^953 

31.870 

3 I -745 



Areas of 
the circles 

in Ale- 
Gallons. 



3 '-579 
31.372 

31.124 

30.835 



30.506 
30.138 
29.730 
29.283 



49.601 
49.862 
50,142 

50.441 



2576.15 
2610.25 
2646.25 
2684.251 



50-757 
51.090 

5^-443 
5^809. 



28.798 
28.275 

27.715 
27.1x9 



26.48* 

25.8.19 

25.117 

. 24.380 



■■■ ittii 



Sum is - 
This doubled ft L 



■iniTi 



■I 11 * 



2.85I 
2.843 
2.8X9 
^.807 

2.777 

*«74* 
2.698 

2.648 



2.592 
2.520 
2.462 
2,388 



s 



1.310 
2.227 

2.139 
1.048 



X.954 
1.857 

1753 

1.656 



48.100 

; 96«2oo - 



The Content of : the Frufturii Eo Ao E D" 



m*m 
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Of an Eliipfis. 

IF the Cone S e B d V (Tig. 2.) be cut by a Plain 
(A a) through both the Sides of the Triangle; 
the crooked Seclion aooAoo will be an fMpfisj irt 
which A a, is the Tranfverfe Diameter, or Axis^ 
and AD,a Diameter intercepted. 
1 Let - the Couc be cut by another Plain (SB) pa* 
>al!el to the Bafe ScBd, it will bcSDxBD 
tzDoq, and this will hold wherefoever Dot ta* 
Jcerj, and give the Lines Do, which are called Or* 
jdinately applied Lines, and the Lines o D o (cutting 
(the Line a A, at BLighjf Angles) are called C&njul 
jgatcDknpetersof thepiiipfs. ; 

* • ■» 1 

1 '.!-.• 

; - Problem VII. Fig. 7, ' j , 

Caw* t/v ^xiV of the Ellipsis, and ih greattft 
I Conjugate Didpieter ( cutting the j ^?x/j *£ 
i Right Angles) 'to defcriie i/y-EBipfip. 

DMWa' fhrfugbt'Lihe, ind* make A C ? e-r 
fcjual 1:0 the Axis^ giveq, through the- mid- 
dle Point >B* ai)d at Right Angles to A C, draw 
the Line f L, and., from the Point B, fet off half 
the. Conjugate Diajmtter to O and G, draw the 
JLirtte Df H, d. h, jiarajlel to PL. Join B D, and 
Pd Jupon the Centel T-B, aiid.with the interval B A, 
flefwsie th«Ckck-F-JU- C J fay, B D q— BE q ~ 
E Dq. A*i *F. jf B p^; : ED;EO. This 
trifl-ftohi Hvhci c fo eT cr -Er b e t ake n: andtrtre the 

Points 
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Points o o, (as many as you pleafe on both Side*) 
through which the EUipfis may he drawn. 

Of a Spheroid. Fig. VII. 

IF the Setfti- EUipfis AOC, be tiirn'd about upon 
the Line A C, -it will generate a Solid A G C O, 
which is call'd a Spheroid. 

NatSy 1 . The Content of everj Spheroid is equal 
to two thirds of the Content of a Cylinder, whofe 
Bafe is equal to the greateft Circle or the Spheroid ; 
and its Altitude equal to the Spheroid's Axis. There- 
fore the Area of the greateft Circle of a Spheroid, 
multiplied by two thirds of its Axis gives the Cop- 
tec*., 

2. If the Spheroid, be cut by a Plain ZZ, panSf 
lei to the Line O G, and through the middle of 
BC, the Content of the Frustum % C Z, to the 
Content of a Cylinder, whofe Bafe is Z Z, and Al- 
titude V C, is as* 5 to Or Therefore, the Area of 
the Bafe Z Z, multiplied by five Ninths of V C, 
gives the Content of the Fruftum Z C Z. 

5. If the Spheroid be cut as above, the upper fru- 
ftum ZOAHGZ, is equal to a Cylinder, whofe 
Bafe is Z Z, and its .Altitude V A. Therefore the 
Area of the Bafe Z Z, multiplied by the Altitude 
V A, gives the Content of the Fruftum Z O A (5 Z. 
Thefe three PropoGtions do alfo hold in a Sphere, 
Vid. Dr. WaUish Treat ife of Algebra, Page 312. 



» t 

4 



Problem 
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Problem VIII. Fig. 7. 

To defcribe a Spheroid, the middle Frufium 
of which jbaB reprefent a Cask* whafe Bung 
Diameter OG, v 32 laches, the Dia- 
meter s> at the Heads OH and O K, are 
each 24 Inches , and the Length £ E 40 
Indies. And tp find the Content qffuch Cask 
upon every Inch of the Depth E E, 

FRom the Square of (O G) the Bung-Diameter, 
Subtrad the Square (O H) the HeacUDiame- 
ter. Then, ' 

< As that Difference, 

Is to the Square of O G, 
«S& it the Square cf B E, 
IV the Square of B A. 

t Yhe Square-Root of *B A, is the Semi- A^isofthe 
SpberoiL with' which/ is Radius, defcribe the'Circle 
FALC, then find the Points 00, as ftitfii laft 
Probrem, and fo the Diameters OH. Oh, is 1 ma- 
ny as you pleafe, one in the middle of every Inch of 
EB, will be fufficient : For/ the Area's of the (b 
Circles in Gallons, being added together, gives the 
Content of the Part O G H o, and. this doubled is 
the Content of the Cask OHKO. 

But for our prcftnt purpofe it will be fufficient to 
find. the Square of a .Diameter in the middle of 
each 1 of the three fir ft Inches, from B towards K, 
the Squares of the reft, and alfo the Areas of 

their 
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their Circles being eaGly obtained by their Cbmi 
mon Difference. Thus, 

From the Square of (OG) the Bung Diameter, 
fubtraa the Square of (OH) the Head Diameter, * 
and divide the Square* Root of the Difference by 
(BE) the Semi- Length of the CaHc. Then multi- 
ply this Quotient by .5, 1.5, and 2.5, and call the 

Produ&sS. 

Now, if from the Square of COG) the Bung* 
Diameter, you fubtraA the Squares of S, the Re- 
mainders will be the Squares of the refpe&ifc .Dia- 
meters fought. 

OG = 5a < Square is =1 1024 1 
OR ==;. &4: Square is — ; 576 > 

< 9 'mm 

Difference = 448 ; 

ThelSquare Root of 448, is 21.16601, this di- 
vided by (BE) 20, jives 1,0583, which multi- 
plied 



r .0 r .$2910 — to S. r .« 

ty<M>» < M*7« > which J 2. 
/2.5^ .^x.64575 J Squared is ^ 7 .< 

Now the Square of O G, vi\. 1024, 

Lefsthe-i .a8 r •% 1023.72 
Square > 2.52 «< is S. 1021.48 



{■ 



ofS.v£{. j 7.00 L J 10 17.00 

which are the Squares of the three firft Diameters- 
one in the middle of every Inch from O G, to* 
wards O K, orOH; and thefe multiplied feve- 

O rally; 
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Ycrally by .0027851, gives the Area's of the refpe. 
£tivc Circles in Ale- Gallons. • 



rt.i 






Now if the fecond Inch be fubtra&ed from the 
ftrft, the Difference is .00624, and the third Inch 
fiibtra&ed from the fecond, the Difference is .0124.8. 
then, from .01248, ftibtfeft .006*24, the difference 
will be .00614, which is the fame throughout, as in 
the following Table. In which obferve, that the 
£rft Differences are made by a continual Addition of 
the fecond Difference, and tie Area's in the fecond 
Cotonm are obtained tpy fubtra&ing the firft of 
the firft De fe rence s from the firft Area, and (b on. 
Tbefe Area's added together are 48.724 Gallons, 
equal the Content of the part OG'fc'Q, which 
doubled is 97.448 the Content of tWCask OHRO, 
which was required* 
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A Table ihewing the Content of every Inch op 
half the middle Fruftum of the Merofd, OOKXS 
Fig.VH. • r 



Content 
of every 
Inch of 

thePart 
OGKO 

I l italic 

2 2.84492 

3 2.83244 
'4 2.81372 

5 2.7887c 

6 2-ltfU 
2#720I i 

8jz.6764 4 
912.626,5 



^MBa 



I. 

Differ. 



.00624 
01248 
0187a 
.02496 
03120 



2. 

Differ 



.00624 
.00^24 
.00624 
.00624 
.00624 



i 



,03744.00634! 
04363,006 2.4 

^04992(^0624 



IOW.57036 .0561^.00624 
1 1 2.5079^1.06146 ,O06i4 



12 
H 

18 

IP 

2.0 



2.43932 

2.36444 

2.2833 

2.19596 
2.10236 

$.00252 



09360 

.09984 

1. 89644J 1.0608 

1.78412J1.1232 

1.66556I1.1856 



.06864L00624 
.07488 .0062^ 
.08112.00624 

.08736 .oo624{ 



.00624 
.00624 
.00624 
.00624 



Totil =r 48.724 



The Double is 97.448 = Content of the' Cask. 



O 2 



of 
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Of ^ Circular Spindle. 

IF the Arch of a Circle Z A Z (Fig. 8.) be turn*d 
about upon its Cord ZJBZ, it will defc/ibe a 
Solid ZOAO, ZFCE, and this Solid. I call a 
Circular Sf$$Uk. 

Problem IX. Figure 8. 

7b defcribe a Circular Spindle, tU middle 
Fgtflums of which JbaS refrefent a Cask, 
v>hofe mRung-Diameter AC, is 32 Inches, 
the Diameters at the Heads O E ? ami O F, 
are each 24 Inches, and the Length G H, 
40 ifec/ft. -<4W MjSW the Content of fuck 
Cask in Ale-GaBous* 

* 

Divide the Square of the Semi-Length of the 
Cask, by half the Difference between the 
Bung and Head Diameters, and to the Quotient add 
the faid balH)ifFerence \ the half %f this Sum is 
equal to the Radius AD ; with which (upon D 
as a Center; defcribe the Arch LAM, draw the 
Line L M, and make A D perpendicular thereto. 
Make A B equal to 16 the Semi-Diameter at the 
Bung, Draw the Line Z Z parallel to L M, 
and make B C, equal to B A. Through the 
Points ZCZ, defcribe the Arch ZECFZ, fet 
off the Semi-Length of the Cask from B, to G 
and H, through jyhich Points, draw Lines pa- 
rallel. 
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iTIel to A D. So fhall O E and O F, be the Head 

»ia meters of the Cask, and each 24. 

♦To find a Diameter in the middle of every Inch 

0111 A C, towarjf O E. Put Sr bo. It is 
amfeft, that the Square of O D, lefs the Square of 
is equal to the Square of O g. And if from the 
|uare-Root of O g, you take G g, the* Remainder 
o, will be the Semi- Diameter ; which double 
ves the Diameter O E : : And if we put the fir ft 
1=1.5, the fecdnd = 1,5 the third = a.j, ffc. 
td proceed as here direded, we fhall have a Dia- 
eter in the. middle of every Inch, as in thefecond 
olumn of^he following Table, againft which, in 
te third Column, are the Area's in Ale-Gallons, 
lat is, the Content of fo many Circular Plains of 
ie Inch thick, the Sum of thefe is 48^938, the 
on tent of the part C £ O A ; .which doubled 11 
$•7876^ the Content of the task required* 



N 
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A Table fliewtng the Content of half the rtiiddle 
Frulium of the CircuUr Spimdle OECFOA. 
Fig. VIII. m 





Diam. in 




• 


the middle 






of every 


Areas in 




Inch of 


Ale-Gall 


■ 

1 


B. G. 




31.9952 


2.8510 


2 


31.9567 


2.8444 
2830™ 


3 


31.8797 


4 


31,7642 


2 8090 


5 


31.6098 


2.7528 


6 


31.4166 


2.749 1 


7 


; U-lHS 


^.7084 


8 


3O.9126 


2.6614 


9 


30.601 2 


2.6309 


10 


3O.2497 
, 29.8577 


2.5464 


ii 


2.4828 


12 


29.4248 


2.4113 


13 


28.9505 


2.3342 


14 


28.4340 


2.25^ 


H 


27.8749 


2.1640 


16 


27.2723 


2.0615 


*7 


26 6255 


*-9744 


18 


25933$ 


1.8733 


19 

20 ' 


25.19*7 


tf68o 

f$589 


1 ^4.4016 



Doubled is 



! 



48.3938 

96.7876 = Content 
of the Cask. 



Froft 
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From what hath been faid, ir*ppears, that the 
middle Fruftum of each of the four Solids laft men- 
tion'd, may reprefcnt a clofe Cask, (vi& a. Butt, 
Pipe, Hogfhead, &c) And if a Cask whofe Dia- 
meters and Length are as above fuppefed, m 

I Length . ■ 4 3- J 

Ale-GaBv 
I fay, if fuch.Cask be the middle) . 

Fruftum of a Spheroid fas OHKO C A 

Fig-VII.; the Content (byProkf 97M 
VIII.) will be ) 

If the middle Fruftum of a Circular} 
Sp&dle, (m O E F O, Fig. VIIIJC * « 
the Content ( by Probl. IX. J, will C °*'7*J ' 
be . -J 

If the middle Fruftum of a ParabalickJ • 

Spindle, (as DCEF. Fig. Y.) the> 9649*. t 
Content bv Probl. IV. will be -*— >3 ♦ /. 

If the middle Fruftum of a Hyper> :> . * 
foliekSpindle(toOE,FO f ¥i£.ifcU; * 
the Content by Problem VI. will f * 5 ' 200 
be ■ * ■ ) 

And if (as fome Writers fuppofe/ 
the fcid Cask be the middle Fru-u 
ftaffl of two TMraboiick *Gmrid$ y 'z*p g » >- 
butting upon one common Bafr, fasf *°' I2 T 2 , 
ODOOBGO. Fig. III.) the Con- 
tent by Probl. HI. will be 'i i ' 

• 

If the middle Fru/lum of two CW/a-> 
butting upon one common Bale, the > $7,014 
Content will be , 1 V . ' 

• 04' •'■" * Ru 




<l 
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But neither of the two laft dp often (if at aft) 
occur in the Pra&ice of Gauging. 

And though in feveral Books on this Sub}e& we 
meet with the Terms Fruftum, of a Spheroid > Co* 
mid 9 Tarabolick Qnoid> Parabolick Spindle, &c. the 
Writers of fuch T rafts have not ftbat I can find) 
told us what they mean bv thefe Terms, nor will 
the Rules they have given find the Content of fonie 
of t he fe Solids tolerably near the Truth. 

• 

For inflame y 

If th? Cask above-mentioned be the middle Fru- 
Horn of a Parabelui Spin die 9 the Content (4s we 
have (hewn above) is 9 6.498, Ak-Galbnf. 

Whereas Mr. Jordain, in his Duodecimal Jritb- 
metieky makes it but 93.877. 
*Mr. Vary, at. the end of bis MifteBanies, makes 
the Content but 90*948* 

And Mr. &u*i, in his Practical Gauging Epito. 
ffiheiy makes the Content of this Cask but 87.930, 
which is above 8 Gallons tefs than the true Con- 
tent. 

IF what has been (aid in this Appendix fliaD give 
any Light to the Practical Gauger, in conceiving 
the Nature and Properties of the Solids here men- 
tioned, it is as much as was at firft defigned. 

For although the middle Fruftum of each of, the 

x four Solids deftribed in Prob. IV, VI, VIII, and 

IX. do very properly reprefent a Cask, and the 

Contents there found be fufficiently exa&, yet the 

Contents of tbrde of 'cm differ fo little one from ano- 

- t)»eiy that if evWy C$$k were in the Form op erne 

©F 
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•f thofe three Solids, it would be needle ft to make • 
\ny Diftinftion, becaufe upon fight or a Oik, one 
could not tell to which of chafe Solids it agreed. 

And there being vc/y few (if *r\y) clofc Casks of 
fuch Diameters and Lengths u we have frequently 
mentton'd, which contain more* than the middle 
Fmilum of a ^ewo/i (this.haring the greatett Cur- 
reture between the Head and Bung*) 'But very 
many Casks (of fuch Diameters and Length) which 
will not contain To much as the middle Fruflum of 
a Tartboiick or Hjpcrbclhk Spindle, (their Staves be* 
Cween the Head and Bung, being nearer a flraight 
Line than either of thefc Fruflums) I mull refer 
the Practical Gauger to the Rules laid down in the 
four firit Problems of the Ninth Section of the fore- 
going Tract, by which the Content of any Cask 
may be readily found ('either by the Fen or Inftru- 
tnent) diffidently neat the Truth, 
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